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NoHeet  0/ wme  Land  and  Freth  Water  Shells  oeeurring  in  Afghanis* 

than. — Bff  Capt.  Thomas  Hutton. 

The  foIlowiDg  brief  notices  refer  to  the  Land  and  Fresh  Water  Shells 
procined  daring  the  advance  of  the  Army  of  the  Indus  into  Afghanis- 
dmn  in  1839.  These  of  coarse  were  collected  along  the  line  traversed 
from  Badur  in  Cntch  Gundava*  to  Girishk  on  the  Helmund, — bat 
it  is  by  no  means  intended  to  restrict  the  Afghan  species  to  the  few 
berem  mentioned,  for  with  the  exception  of  the  slight  attention  which 
my  duties  occasionally  enabled  me  to  pay  to  the  subject,  the  country 
WIS  EteraUy  unsearched.  Some  of  the  species  noticed  are  scarcely 
determined  to  my  satisfaction,  but  in  the  absence  of  European  speci- 
mens to  compare  with  them,  it  was  impossible  to  do  more  than  hazard 
a  coDJeclure. 

Class.  1.  Gasteropoda. 

Fam  Helicidjk. 
l'-^ParmaeeUu8  ruteUum^  (Hutton.) 

Animal  a  bright  gamboge  yellow,  with  4  tentacula,  posterior  portion 
of  the  body,  behind  the  shell,  carinated ;  shield  strengthened  internally 
with  a  shovdndiaped  shell  of  a  pearly  or  nacreous  appearance ;  obtose 
ttd  ^bose  at  the  apex,  wi&  a  deep  sinus ;  covered  with  a  thin 
transparent  epidernus,  transversely  wrinkled  by  the  lines  of  growth ; 
cokmr  white ;  length  \  inch ;  breadth  about  \  inch. 

No.  XXXL— New  Ssries.  4  p 
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Found  at  Candahar  in  April,  crawling  along  the  sides  of  damp  ditches 
in  the  fields ;  not  rare,  though  apparently  local,  and  only  comes  out 
about  sunset     It  is  a  true  Parmacellus  of  Rang. 

2. — Fitrina  baeeata  (Button). 

This  very  minute  species  was  found  under  stones,  along  the  bank 
of  a  dry  nullah  or  riyer  bed,  at  a  place  called  Melmandeh,  between 
the  Kojuck  Pass  and  Candahar.  It  appeared  to  be  very  scarce,  as 
after  a  lengthened  search  only  three  specimens  were  found,  and  of  these 
unfortunately  the  animals  died  before  an  opportunity  occurred  for  ex- 
amining them. 

Shell  small,  thin,  fragile,  diaphanous  and  pale ;  whorls  apparently 
only  one,  or  at  all  events  the  body  whorl  may  be  said  to  constitute  the 
whole  shell ;  aperture  nearly  circular,  lips  scarcely  interrupted,  slightly 
thickened  and  partially  reflected ;  surface  of  the  shell  polished,  finely 
striated  by  minute  lines  of  growth,  and  ornamented  with  longitudinal 
bead-like  lines  or  strings  of  minute  bubbles,  which  can  be  seen  only 
under  a  strong  lens.  Upper  side  depressed,  flattened ;  under  side  round- 
ed,  yentricose.     Length  l^  lines. 

3. — Helix  Candahariea  (Pfr.). 

Animal  pale  straw  colour ;  darkish  or  dusky  on  the  tentacnla ;  foot 
not  protruding  posteriorly  beyond  the  shell,  and  rather  tapering. 

Shell  much  depressed  above,  orbicular,  slightly  convex ;  spire  scarce* 
ly  exserted,  whorls  5 ;  colour  fuscous  or  sandy  white,  ornamented  above 
with  a  broad  longitudinal  band  of  reddish  or  purplish  brown ;  often 
breaking  into  dots  where  interrupted  by  the  strise  of  increase ;  whorls 
shining  and  obliquely  striate ;  aperture  ovato-lunate,  somewhat  oblique.; 
peristome  acute,  with  a  thickened  rib  within  the  i^erture  in  mature 
shells ;  deeply  and  widely  umbilicate,  exposing  the  penultimate  whorl 
and  extending  nearly  to  the  apex ;  under  side  ornamented  with  narrow 
dotted  or  interrupted  longitudinal  bands  of  reddish  brown,  varying 
much  in  number  from  one  to  six ;  diameter  of  largest  specimen  -j^  of  an 
inch ;  though  the  generality  do  not  exceed  half  an  inch. 

This  is  a  very  variable  species  in  regard  to  colouring,  some  individuals 
having  the  bands  well  defined,  others  having  them  faint  and  narrow, 
and  some  wanting  them  altogether,  in  which  case  the  sheU  is  of  a  faint 
fuscescent  white  with  dark  apex. 
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At  fint  sig^t  it  bears  a  strong  resemblaziee  to  the  Europesh  HHix 
vufMtu  QILoiatmga)  Tel  variahiUs  of  authors ;  the  broad  babds  of  the 
eolonred  indmdaals»  and  the  colonrii^  of  the  unhanded  ones^  being 
fcry  simflar  to  that  shell.  It  is  howeTer  readilj  distinguishable  from 
it  bj  the  more  flattened  form,  and  by  the  greater  tendencj  to  exiiiint 
-btnds  on  the  under  side ;  while  the  umbilicus,  being  inyariablj  more 
open  and  showing  a  greater  portion  of  the  lower  whorls,  is  of  itself  a 
sufficiently  distinctive  character. 

In  the  fields  of  Lucerne  and  Clover,  as  also  in  gardens  and  orchards, 
this  snail  is  very  abundant ;  it  appears  to  have  the  habit  of  clustering 
together  when  at  rest,  in  great  numbers,  a  singular  tndt,  which  is  also 
observable  in  the  Helix  mrgtUa,  In  the  end  of  September,  I  observed 
them  '^fji  coitu,"  individuals  of  all  colours  freely  intermixing.  The 
aperture  is  occasionally  closed  by  a  thin  viscous  plate.  Although 
so  extremely  common  at  Candahar,  that  hundreds  might  have  been 
collected  within  a  few  hours,  the  species  would  still  appear  to  be  re- 
markably local,  for  neither  at  Quettah  on  the  one  hand,  not  at  Giiishk 
on  the  other,  did  I  meet  with  a  single  specimen. 

This  shell,  discovered  by  me  on  the  arrival  of  Shah  Shoojah's  army 
St  Candahar  in  the  end  of  April  1839,  has  been  named  and  described 
in  the  llagaane  of  Natural  History,  Vol.  XVIII.  p.  123,  by  Dr.  L. 
Ffdffer  firom  specimens  in  the  collection  of  H.  Cuming^  Esq.  furnished 
by  Mr.  Benson,  ^o  received  them  in  all  probability  from  myself. 
4. — Heiix  Baetriana  (Button). 

Animal  straw  coloured,  with  the  superior  tentacula  very  long  and 
Uack ;  shell  carried  obhquely  horizontal ;  foot  short  and  rather  tapering 
pQstenofiy. 

SheQ  fuscous  or  pale  earthy  brown,  but  varying  to  reddish  brown, 
and  in  some  to  sandy ;  in  living  specimens  dotted  over  with  darker 
spots  or  blotches,  from  the  animal  being  apparent  through  it ;  subglo- 
bose ;  spire  obtuse,  scarcely  exserted ;  whorls  6 ;  aperture  ovato-luixate, 
oblique ;  whorls  obliquely  and  finely  wrinkled  with  the  striee  of  growth  ; 
peristome  acute,  jnllar  lip  partially  reflected  over  the  umbilicus ;  H  strong 
white  rib  within  the  aperture,  showing  usually  a  rufous  band  extehifdly ; 
aarinlicus  moderate,  exposing  a  portion  of  the  penultimate  whorl.  Diar 
meter  -^  of  an  inch.  Some  have  a  pale  line  along  the  periphery  of  the 
body  whorl,  which  is  slightly  angular. 
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Thifl  is  likewise  very  numeroua  at  Gandahar,  in  gardens  and  fields* 
adhering  bj  a  thin  Tiscous  plate  to  the  stalks  of  plants ;  it  occurs  also 
abundantly  among  dead  leaves  beneath  rose  bushes*  and  at  the  roots  of 
the  garden  Iris  and  other  plants ;  sometimes  buried  in  holes  in  the 
earth. 

It  appears  to  be  closely  allied  to  the  three  British  shells,  H.  CanF> 
Hana  (Montagu)*  H.  Carthusiana  (Gray)*  and  J7.  Ru/eseens  (Penn)* 
more  especially  to  the  latter*  which  it  strongly  resembles  in  colouring;* 
the  angularity  of  the  periphery  and  the  blotches  of  darker  colour  seen 
through  the  shell  when  the  animal  is  living.  In  size  perhaps  it  comes 
nearest  the  former*  as  well  as  in  general  appearance*  but  it  is  less  glo- 
bose in  the  spire,  and  the  peristome  is  more  reflected. 
5. — Suecinea  putris,  (Gray.) 

There  is  really  nothing  to  distinguish  the  Afghan  from  the  Euro- 
pean species ;  the  colour*  number  of  whorls,  size  and  shape  appear  to 
be  quite  the  same.  ^The  animal  likewise  seems  to  be  in  all  respects  the 
same.  The  eyes  are  situated  at  the  extremity  of  the  superior  ten- 
tacula*  which  are  cylindrical  and  buttoned  ;  the  second  pair  diminutiye 
and  scarcely  apparent;  the  whole  animal  is  mottled  minutely  with 
grey*  and  several  fine  grey  lines  extend  backwards  from  the  upper  part 
of  the  head.  It  is  very  common  in  garden  dndns*  and  in  marsh  lands 
along  the  course  of  the  river  Helmund  at  Oirishk. 
6. — Suceinea  Pfeiferi  (Rossm.). 

This  is  apparently  another  European  species*  dosely  allied  to*  and 
l>y  some  supposed  to  be  only  a  variety  of  the  foregoing.    It  has  a  much 
shorter  spire  than  the  other  and  the  aperture  is  more  elongate. 

It  occurs  plentiAiUy  in  garden  drains  at  Candahar*  but  did  not  ap- 
pear to  mix  with  the  forcing*  and  I  should  be  much  inclined  to  re- 
gard them  as  distinct  species. 
7. — Pupa  lapidaria  (Hutton). 

Animal  dusky. 

Shell  composed  of  7  cylindrical  volutions*  exclusive  of  apex ;  the 
three  first  whorls  rapidly  decreasing  and  producing  an  obtuse  spire ; 
the  other  whorls  nearly  equal ;  colour  brown ;  finely  wrinkled  with  ob- 
Uque  strin  of  growth ;  aperture  ovato-quadrate ;  lips  subreflected* 
polished  and  white  within ;  sub-umbilicate ;  furnished  with  eight  teeth, 
two  on  the  pillar  within*  four  on  the  outer  lip  within*  all  of  which  are 
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on  the  back  of  the  whorl  in  four  pale  bandB»  giving  that  part  a 
fanowed  appearance ;  and  two  others  on  the  interrupted  part  of  the 
peristomei  the  inner  one>  which  is  indeed  quite  within  the  aperture*  be- 
ing the  largest  of  all,  and  the  other  one  small  and  placed  at  the  angle 
of  the  outer  lip*    Length  ^  inch. 

This  pretty  little  species  was  discovered  under  stones  among  blocks 
of  limestone  bordering  the  desert  plain  of  Dusht-i-be-dowlut,  at  the 
western  end  of  the  Bolan  Pass.  It  is  very  closely  allied  to  the  Eng- 
lish spedes  Pupa  Juniperi  (Gray),  having  the  teeth  arranged  much  in 
the  same  manner ;  those  of  the  body  whorl  giving  rise  externally  to  the 
ssme  furrowed  or  ribbed  appearance.  It  differs  however,  in  having 
only  seven  whorls  instead  of  8  or  9,  and  in  having  the  largest  tooth 
placed  well  within  the  aperture  on  the  middle  of  the  body  whorl. 
8. — Pupa  9peUga  (Button). 

Shell  composed  of  eight  convex  whorls ;  9^  lines  in  length,  of  which 
oesrly  one  half  is  occupied  by  the  body  whorl;  closely  and  coarsely 
striated  by  the  fines  of  increase ;  polished,  nude,  ventricose ;  aperture 
ovato-qnadrate ;  lips  slightly  reflected ;  subumbilicate ;  spire  suddenly 
tspering ;  obtuse  ;  colour  white  with  darker  dashes  ;  the  markings 
however  cannot  properly  be  termed  colours,  since  they  are  in  reality 
only  streaks  in  sculpture,  caused  by  the  unequal  thickness  of  the  shell, 
which  exhibits  alternately  an  opaque  and  a  semitransparent  layer  of 
increase.  Pillar  Up  straight ;  the  outer  one  bending  suddenly  in  on 
the  body  whorl.  Found  adhering  to  the  inside  of  fissures  and  caves  at 
Dnsht-i-be-dowlut,  and  in  the  Bolan  Pass. 
9. — Pupa  huHea  (Benson's  Mss.). 

P.  eyUndrica  (Button),  J.  A.  S.  Vol.  III.  p.  85,  No.  6. 

This  common  Indian  species,  first  described  and  named  by  me  in 
1834,  runs  into  three  remarkable  varieties,  differing  so  much  in  size 
sad  shape  that  it  would  not  surprise  me  to  find  eventually  that  they 
are  distinct*  The  name  originally  bestowed  by  me  has  been  abandoned 
in  eonseqnence  of  its  being  pre-oocupied,  and  Mr.  Benson  having  pro« 
posed,  from  the  wide  range  of  the  species,  to  call  it  P.  Indiea^  that 
name  has  been  adopted*  The  large  variety  has  9  to  lOwhork;  is 
cyfindriform  and  tapers  suddenly  to  an  obtuse  apex ;  colour  of  living 
■befls  pale  fuscous  or  earthy,  but  generally  white ;  whorls  closely 
wrinkled  by  coarse  waving  lines  of  increase ;  in  fresh  specimens  faintly 
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scored  with  obsolete  longitadiiud  furrows ;  shell  nude,  polished,  thick 
and  opaque.  Aperture  subquadrate,  margins  thickened  and  subre- 
flected ;  varying  from  tt  ^  H*  uiohes  in  length.  Animal  duskj ; 
oTo-yiyiparous.  Buries  itself  in  the  earth  beneath  rocks,  trees,  &c. 
stopping  the  aperture  with  a  thin  plate  of  hardened  viscous  matter. 

Var.  A. — ^This  is  in  all  respects  a  perfect  miniature  of  the  foregoing, 
but  it  seems  never  to  have  more  than  eight  whorls,  and  seldom  exceeds 
^  an  inch  in  length  ;  it  is  far  less  ventricose,  and  generally  shows  the 
obsolete  longitudinal  furrows  more  plainly.  This  variety  occurs  both 
in  India  and  near  Quettah  in  Afghanisthan. 

Var.  B. — ^With  the  general  sculpture  of  the  last,  but  shorter,  seldom 
exceeding  -j^g-  of  an  inch ;  whorls  ventricose  and  spire  more  suddenly 
obtuse  than  either  of  the  foregoing ;  with  scarcely  more  than  half  the 
length  of  P.  Indica,  it  still  rivals  it  in  breadth,  and  the  longitudinal 
furrows  appear  to  be  constant  and  better  defined.  Whorls  usually 
seven  in  number,  rarely  eight. 

The  exuvi»  of  all  three  may  be  seen  in  abundance  scattered  over 
the  sands  of  the  Bhawulpore  district. 

10. — Pupa  canopietay  (Hutton,)  J.  A.  S.  Vol.  III.  p.  85,  No.  7. 

Animal  blackish. 

Shell  cylindrico-pyramidal,  with  6  whoris,  minutely  striate;  body 
whorl  ventricose,  the  others  gradually  tapering  to  an  obtuse  apex ; 
aperture  ovato-lunate  ;  lips  snbreflected  and  white  within ;  a  single 
tooth  at  the  junction  of  the  outer  lip  with  the  body  whorl ;  colour 
brown.     Length  -^  inches. 

In  living  specimens  the  shell  is  often  painted  over  with  a  coating  of 
mud,  which  assimilates  it  so  much  to  the  colour  of  the  rocks  it  inhabits, 
as  to  render  it  difficult  of  detection.  It  was  discovered  by  ine  in  1832 
adhering  to  the  face  of  a  bare  rock  at  Beeana  near  Agra,  and  again  at 
Neemudi  in  1834,  adhering  to  the  bricks  of  a  rnined  temple.  Mr. 
Benson  has  likewise  taken  it  beneath  stones  at  Delhi,  but  in  saeh  situa- 
tions it  is  destitute  of  its  coating  of  mud. 

It  occurred  in  Afghanistan  beneath  stones  at  Dusht-i-be^dowlut. 

In  the  single  tooth  at  the  angle  of  the  mouth,  it  makes  an  approach 
to  Ptq>a  umbilicata,  (Gray)  of  England,  bat  it  differs  altogether  in 
shape ;  in  being  lai^r,  less  abruptly  obtuse  and  more  tapering. 
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Fresh  Water  Shells. 

Fam.  Paludinidjs, 
1 1 . — Palwlina  parvula,  (Hutton.) 

Animal  duskj  grej. 

Shell  oonvid,  of  four  "whorls  exclusiye  of  apex ;  colour  of  epidermis 
dnll  or  dosky  green ;  aperture  oyate,  rounded  below,  angular  above ; 
oblique ;  operculum  homy  ;  Bubumbilicate,  pillar  lip  partially  reflected ; 
satares  deep;  epidermis  of  the  upper  whorls  usually  eroded;  trans- 
versely  striated  by  fine  lines  of  growth.     Length  -^  of  an  inch,  or  less. 

Inhabits  a  marshy  patch  of  ground  caused  by  a  spring  oozing  from 
the  side  of  the  Kojuck  Pass,  at  Chummun. 

Fam.  LiifN^fiAixs. 

\2,^-LiwnuBa  pereffra,  (Lam.) 

This  BO  closely  resembles  one  of  tbe  varieties  of  the  European  shell, 
that  I  can  tee  no  good  reason  for  separating  it.  On  comparing  it  with 
SB  English  specimen  long  since  presented  to  me  by  Mr.  Benson,  no 
dtaracter  appears  to  authorize  the  idea  of  its  being  other  than  a  mere 
variety,  ftnd  the  di£fenmoes»  where  any  exist,  are  nothing  more  than 
the  variations  usually  observable  in  a  series  of  specimens.  In  fact  the 
only  difference  that  I  can  see,  consists  in  the  spire  of  the  Candahar 
ibdl  being  rather  more  exserted  than  in  the  European  specimoi  be£Dre 
me, — but  in  this  respect,  judging  from  Gray's  figures  and  description, 
there  b  always  great  variety,  and  consequently  no  importance  can  be 
attached  to  it.  At  Candahar  the  species  was  very  common  in  brick 
tanksy  and  almost  invariably  covered  with  small  aquatic  plants  or 
inemstationa  of  Hme,  concealing  the  colour,  and  sometimes  even  the 
shape  of  the  shell,  a  fact  which  is  tikewise  observable  in  regard  to  the 
European  species. 

Var.  A. — Low  down  on  the  Western  side  of  the  Kojuck  range  of 
hills,  at  some  distance  below  the  Pass,  is  a  green  spot  called  Chummun, 
from  whence  issues  a  small  dear  ^ring  of  water,  whidi  spreadmg 
ofcr  the  slope,  forma  a  marshy  patch  in  which  are  several  species  of 
iheHa,  and  among  them  occurs  another  variety  of  Limnaa  peregrtt, 
which  living  in  running  water  is  free  from  the  impurities  which  attach 
to  the  Candahar  variety,  and  the  substance  of  the  shell  is  perhaps 
wmewhat  thicker. 
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13. — lAmneea  truntfutula  (Gray). 

L.fossarius  (Turton). 

X.  minuta  (Lam). 

Animal  grey.  This  is  another  European  species  very  common  on 
the  marsh  lands  bordering  the  riyer  Helmund  at  Girishk,  as  well  as  in 
similar  situations  at  the  Kojuck  Pass  and  at  Quettah. 

tn  Gray's  edition  of  Turton's  British  shells,  the  European  shell  is 
stated  to  be  "  half  an  inch  long"  and  to  have  ''  six  or  seven  rounded 
and  deeply  divided  volutions/' — ^whereas  the  largest  of  the  Afghan 
shells  does  not  exceed  3^  lines,  and  the  whorls  are  only  five  in  number 
exclusive  of  apex.  These  differences  which  at  first  sight  might  be 
supposed  to  indicate  distinct  species,  are  however  counterbalanced  by 
the  fact  that  the  shells  of  JAmiMea  truneatula  are  said  to  be  ''  extremely 
variable  in  size  and  colour,  according  to  the  locality  in  which  they  are 
found,  and  the  abundance  of  their  food,"  and  **  Mr.  Alder  observes, 
that  a  variety  of  a  much  smaller  size  is  found  on  the  margins  of  rivers, 
another  is  found  in  mountain  streams/' — (Gray's  Turton's  British 
shells). 

These  latter  remarks  are  strictly  applicable  to  the  Afghan  shell  and 
leave  no  doubt  as  to  its  being  one  of  the  varieties  of  the  European 
species* 

Mr.  Benson  likewise  informed  me  that  he  had  taken  still  smaller 
specimens  than  mine,  in  Ireland. 

14. — Limncea  Bactriana  (Button). 

Animal  mottled  black  and  grey. 

Shell  small,  brittle,  -^^  of  an  inch  long ;  spire  loosely  and  obliquely 
twisted ;  sutures  deep,  whorls  rounded,  aperture  ovate  long ;  pillar  lip 
partially  reflected ;  shell  closely  striate  transversely ;  aperture  occupy- 
ing f  of  the  shell ;  colour  pale  greenish  brown ;  whorls  4« 

This  shell  has  very  much  the  appearance  of  the  young  of  Limauea 
ehlamys  (Benson),  of  the  gangetic  provinces,  but  the  whorls  are  more 
rounded,  and  the  spire  more  horizontally  twisted  and  less  awl-shaped. 
The  size  however  would  alone  distinguish  i.,  as  the  largest  do  not 
exceed  -^  of  an  inch,  whereas  my  Scindh  specimens  of  L,  ehlamys  are 
.2  inches.    The  general  size  of  Indian  specimens  is  about  1^  inches. 

It  occurred  in  marsh  lands  and  streams  at  Quettah,  in  Afghanis- 
than. 
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15. — Pkmorbis  camveaeiuwuivs,  (Htitton.) 

Animal  black  «r  dusky. 

Shell  depiesaedy  ^  of  an  inch  in  dinoeter;  pale  horn  coloiir; 
poliaiied;  closely  and  obliquely  striate;  whorls  4  or  5;  roonded; 
suture  well  defined ;  periphery  sobaugular,  but  not  influencing  the 
qiertare»  which  is  ovato-hinate ;  umbilicus  wide,  discovering  all  the 
prerious  volutions ;  the  whorb  rising  gradoally  and  spirally  from  the 
horizontB],  and  rounded  bdow» 

Oocura  j^entifully  at  Candahar  in  tanks ;  at  Qnettah  and  the  Kqjuck 
Fhs  in  marshes,  and  along  the  marsh  lands  of  the  river  Helmund  at 
Girnhk. 

I  have  lately  ascertained  that  it  likewise  occurs  in  the  Gangetic  pro- 
vinces, having  taken  it  horn  a  lank  at  the  foot  of  a  range  of  hills 
iiordering  the  grand  trunk  road,  at  Tope  Chanoey.  I  likewise  procured 
jt  some  years  ago  from  mountain  streams  at  Pinjore  below  Simla,  with- 
oat  then  observing  the  d^erence,  as  I  find  it  in  my  store  boxes  mixed 
ip  with  P.  eompresncs.  It  differs  from  that  species  in  wanting  the 
ddicate  carina  on  the  peryphery,  and  in  having  a  lunate  aperture  with- 
out the  an§^e  on  the  middle  of  the  outer  lip ;  in  being  more  convex, 
with  rounder  whorb :  and  in  having  its  volutions  wound  round  on  a 
more  open  and  less  horisontal  twist.* 

Fam.  MxLAXiADJi. 
16« — Meiania  tlegaUt  (Benson.)     Gleanmgs  in  Science,  No.  13  for 

1830,  p.  22,  species  C. 

This  very  beantiful  species  was  found  in  the  Bolan  Pass  at  Beebee 
Nanee,  where  in  April  the  pebbly  bottom  of  the  stream  was  perfectly 
aKire  with  them  ;  yet  on  my  return  to  India  two  years  afterwards  in 
Pebmaiy,  not  a  sing^  shell  was  visible,  all  having  burrowed  deep  into 
the  sand  in  order  to  escape  from  the  chilling  wintry  temperature  of  the 
moontains. 

The  largest  specimens  procured  were  1^  ins.  in  length,  by  -f^  ins. 
ivide ;  shell  torreted,  gradually  tapering  to  an  acute  apex ;  each  whorl 
armed  with  a  row  of  longitudinally  raised  ribs,  tnbereulated  at  the  up* 
per  part ;  epidermis  thin,  variously  coloured,  being  sometimes  fuscous 

*  Had  I  not  lent  specimens  of  this  shell  to  Mr.  Benson,  who  pronounced  it 
■ev,  I  shoaki  from  his  dascription  have  eouidered  it  P,  umbUiemUi  (Benson)  frooi 
SfilMI. 

4  Q 
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white,  flavescent  green,  or  pale  otive  green,  all  being  ornamented  with 
purplish  or  reddish  brown  flame  shaped  transTerse  bands,  interrupted 
and  broken  into  dots  bj  numerous  longitudinal  Airrows,  crossed  and 
wrinkled  hj  the  lines  of  growth ;  in  many  specimens  the  whorls  bor- 
dering the  sutures,  and  the  summits  of  the  tubercles  are  white,  which 
adds  greatly  to  the  beauty  of  the  shell ;  aperture  oblique,  suboTat^ 
longer  than  broad ;  operculum  homy,  and  deep  brown. 

This  shell  is  an  inhabitant  also  of  our  Indian  rivers,  and  was  dis- 
covered by  Mr.  Benson,  several  years  ago.  As  it  was  not  found  beyoad 
Beebee  Nanee  in  the  Bolan  Pass,  it  can  scarcely  be  called  an  Afghan 
species,  though  it  may  serve  perhaps  to  point  out  the  western  limits  of 
its  geographical  range. 
17. — Melania  pyramis^  (Benson.)  Gleanings  in  Science,  No.  13  for 

1830,  p.  22,  species  B. 

This  common  Indian  species  occurs  plentifully  at  Dadur  in  Cutch 
Gundava,  and  attains  a  size  and  beauty  equal  to  any  specimens  from 
the  Gangetic  Provinces.  Leaving  Dadur  and  entering  the  Bolan  Pass 
we  again  find  it  mixed  up  with  the  foregoing  species  at  Bebee  Nanee, 
but  generally  of  smaller  size  and  less  beautiful  in  the  markings.  Pro- 
ceeding onwards  we  meet  with  it  at  Quettah  in  a  clear  stream,  though 
of  still  smaller  size  than  before ;  this  last  is  that  variety  of  the  Indian 
shell  which  has  a  well  defined  longitudinal  reddish  brown  band  along 
the  outside  of  the  columellar  or  pillar  Hp.  In  a  marshy  and  semi-stag, 
nant  piece  of  water  at  Quettah  there  is  also  another  variety,  large  and 
coarse  in  sculpture,  without  markings,  and  the  apex  of  the  spire  and 
epidermis  eroded. 

As  Beebee  Nanee  appears  to  be  the  limit  to  the  range  of  M.  elegang^ 
BO  Quettah  would  appear  to  be  the  limit  of  M.  pyramU,  as  I  found  no 
trace  of  it  in  the  streams  farther  to  the  westward. 
18. — Melania  tigrina^  (Hutton.) 

Shell  devoid  of  apex,  the  spire  being  invariably  much  eroded ;  gene, 
nd  appearance  that  of  M.  pyramiSf  but  differs  in  being  coarser,  in 
wanting  the  strong  and  prominent  longitudinal  furrows  which  charac- 
terise that  species,  and  which  are  observable  throughout  its  length ;  the 
outer  lip  also  has  a  tendency  to  be  more  produced ;  while  the  flame- 
shaped  streaks  of  colouring  are  narrower,  closer,  and  less  devious  or 
zigzag*  often  becoming  bifid  or  pronged  on  the  body  whorl ;  epidermis 


1849.]  occurring  in  Afghanisthan,  659 

pale  oHre  green  or  olive  brown,  ornamented  with  close,  narrow  irregu- 
kr  transverse  dashes.  General  number  of  wborls  in  eroded  and  de- 
collated specimens,  five ;  though  nine  or  ten  would  appear  to  be  the 
conreet  number  ;  wrinkled  transversely  by  coarse  lines  of  increase ;  the 
upper  angle  of  the  aperture  is  never  so  acute  as  in  If.  pyratnis,  and 
the  satores  are  deeper  and  whorls  more  tumid  at  their  junction. 

Mr.  Benson  thought  this  a  mere  variety  of  the  preceding  shell,  the 
diffeienoes  being  induced  by  a  residence  in  stagnant  waters  ;  this  how- 
ever can  scarcely  be  the  case,  since  in  the  very  same  waters,  M.pyramis, 
likewise  existed,  with  a  full  spire  and  all  its  other  characteristics ;  even 
ID  the  tonooloured  variety  of  that  species  which  has  the  apex  partially 
eroded,  the  longitudinal  furrows  and  general  sculpture  of  the  shell  still 
exist  to  point  out  its  distinctness. 

Iliis  species  is  not  peculiar  to  Afghanistan,  having  been  first  dis- 
eovered  by  me  in  1836  in  a  garden  tank  at  Pinjore  below  Simla.  Pin- 
jove  shelb  of  5  eroded  whorb,  measure  If  ins.  in  length,  and  are  finer 
than  Afghan  specimens,  which  do  not  exceed  If  ins.,  while  fully  formed 
indnridaals  of  If.  pyramis  from  Dadur  and  the  Gangetic  Provinces 
having  12  whorls,  measure  no  more  than  1^  in.  This  alone  would  ap- 
pear to  settle  the  question  of  distinctness. 

Cla98  2.     Conchi/era,  Lam. 
Fam.    CvcLADiB. 
19. — Pisidhtm  paludommf  (Hutton.) 

Shell  minute  ;  f  of  an  inch  in  breadth ;  -jV  ^^^  height ;  oval ;  um- 
bones  rather  blunt ;  very  finely  striate  transversely  ;  shining  dark  olive 
or  dusky  green. 

Inside  whitish. 

A  single  specimen  only  was  taken  in  the  swampy  ground  at  Ghum- 
nnm,  on  the  Kojuck  range  in  Afghanistan. 
20. — Carbieula  — ? 

I  refrain  from  naming  this  species,  which  though  much  larger,  ap- 
pears identical  with  one  of  our  Indian  shells,  because  I  know  that  Mr. 
Benson  long  since  showed  specimens  to  Mr.  Gray,  and  it  is  therefore 
more  tfasn  probable  that  it  has  been  named  already,  although  unknown 
to  me.  It  is  common  in  canals  at  Candahar,  and  attains  a  size  ex- 
ceeding any  I  haye  seen  in  the  Gkngetic  Provinces,  measuring  in  my 
finest  specimen  1^  of  an  inch  in  breadth,  and  one  inch  in  height ;  the 

4  Q  2 
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generality  however,  meamire  less,  being  If^  in.  wide  and  f|  ^-  ^ 
height.  It  is  strongly  furrowed  transTersely ;  with  olive  brown  epi- 
dermis and  beaks  denuded. 

Yar.  A.  Also  found  in  the  Gangetic  Provinces ;  smaller  than  the 
last,  being  in  breadth  i  in.  by  -fl  in.  high,  transversely  furrowed ; 
epidermis  yellow,  or  sometimes  greenish,  half  way  from  the  beaks,  with, 
a  broad  yellow  border ;  inside  violet  or  purple,  as  in  the  last,  of  which 
this  may  be  the  young. 

Fam.    UNiONiDiB. 
21. — Unio  nuirffinalis,  (Lam.) 

Shell  oval  oblong,  ventricose,  tumid ;  not  produced  nor  attenuated 
behind ;  beaks  flattened  and  denuded ;  uppe|p  edge  rounded  or  &lling ; 
lower  edge  curved ;  strongly  wrinkled  transversely ;  epidermis  olive 
brown;  in  young  specimens  with  broad  yellowish  margin.  Largest 
spedmoi  measuring  l|f  in.  long,  by  2||  in.  broad ;  another  l\i  in* 
by  2f|  in. ;  and  a  third  measures  m  in.  long,  by  3^  in.  wide. 
Occurs  at  Candahar  in  canals. 

Mr.  Benson  thought  this  only  a  strong  variety  of  U.  marginaUs  of 
Lamarck,  and  in  deference  to  his  opinion  I  have  so  named  it ;  at  the 
same  time  I  am  much  inclined  to  think  it  distinct,  and  propose,  riiould 
it  prove  so,  to  call  it  U,  Candaharieus.  The  differences  observable 
appear  to  consist  in  the  less  produced  and  lengthened  form  posteriorly, 
— ^in  the  upper  part  of  the  anterior  edge  being  straighter  and  more 
elevated,  than  in  U,  marginalise — and  in  the  beaks  being  less  denuded 
and  more  wrinkled. 

In  Unio  marginalis  of  the  Gangetic  provinces,  the  breadth  appears 
to  exceed  the  length  much  more  considerably  than  in  the  Candahar 
fihells,  measuring  in  four  specimens  of  each  as  follows : — 

1.  Indian  specimen.     Length  lyV  in*  >  breadth  3^^  in. 

2.  Ditto  ditto  length  1^  in. ;  breadth  3^  in.     • 

3.  Ditto  ditto  length  1-^  in. ;  breadth  3^  in. 

4.  Ditto  ditto  length  1^  in ;  breadth  3  in. 

1.  Afghan  specimen.    Length  \%  in. ;  breadth  2f(  in. 

2.  Ditto  ditto  length  \{i  in. ;  breadth  2J4  in. 

3.  Ditto  ditto  length  1^  in. ;  breadth  2^  in. 

4.  Ditto  ditto  length  1^  in. ;  breadth  3^:  in. 

Hie  prc^portions  thus  appear  to  be  reversed, — ^the  Indian  species  show* 
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ing  a  greater  transrene  breadth  in  proportion  to  its  length  ;  the  Afghan 
one  showing  a  greater  length  in  proportion  to  its  breadth.  All  my 
specimens  of  the  Indian  variety  are  produced  or  elongated  posteriorly, 
giTing  the  shell  a  narrow  wedge-shaped  appearance;  whereas  the 
A^ian  one  bring  transrersely  shorter  appears  ovate  oblong. 
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Diary  of  a  Trip  to  Find  Dadud  Khan  and  the  Salt  Range, — By  An- 
drew Fleming,  M,  D,  Assist.  Surgeon  7th  N,  I.  on  Deputation  to 
Find  Dadud  Khan,  (Communicated  by  Sir  H.  M.  Elliot,  See, 
Govt,  of  India.) 

March  9th,  1848,— Lahore  to  Find  de  das  ka  kote,  10  ib*.— Left 
Lihore  this  morning,  crossed  the  Ravee  and  arrived  at  Pind  de  das  ka 
kote  by  8  A.  m  .,  said  to  be  10  kos  ftom  Lahore.  A  level  uninteresting 
emmtry  intervening,  in  great  part  uncultivated,  except  in  the  proximity 
of  the  few  wells  which  are  dug^  and  where  crops  of  a  fair  appearance 
are  raised.  A  saline  efflorescence  of  sulphate  of  soda  occurs  in  great 
qnantity  along  the  whde  way,  but  does  not  seem  to  have  any  injurious 
effect  on  the  soil,  irrigation  being  apparently  all  that  ia  required  to 
render  it  productive  of  good  crops.  Four  miles  from  Shah  Dera  there 
ii  a  pucka  bridge  named  Pere  ka  Pool,  which  spans  a  nullah,  and  which 
18  going  fast  to  ruin,  but  might  be  repaired  at  a  trifling  expense,  and 
WDold  in  the  rains  prove  a  great  comfort  to  travellers.  Within  \  a 
mik  of  Pind  de  das  ka  kote  is  a  fine  pucka  bridge  across  a  nullah 
caDed  Bagh  Binha,  down  which  at  present  a  considerable  stream  of 
water  ia  running,  and  from  which  a  supply  of  water  to  irrigate  the 
neighbouring  country  might  be  obtained,  were  means  for  raising  it 
tfailable.  Some  semindars  came  to  complain  that  Pertaub  Sing  and 
followers  had  been  here  4  days  before  and  cut  green  com  for  their 
hones  to  the  value  of  Ba.  8,  without  giving  the  proprietors  any  remnne* 
ndon.  Directed  injured  parties  to  proceed  to  Lahore  to  obtain  redress. 
Siqiplies  obtained  in  abundance,  and  water  good  within  5  or  6  feet  of 


March  lOM. — From  Find  de  doss  ka  kote  to  Santiporc,  10  kos,-^" 
From  I^nd  de  das  ka  kote  marched  to  Santipore,  a  distance  said  to  be 
9  kosy  but  certainly  more.  Boad  level,  the  intervening  country  being 
much  of  the  same  character  as  in  preceding  march,  and  wells  even 
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scarcer,  but  where  these  exist  good  crops  are  raised  around  them. 
Passed  Wudala  and  Shechem,  two  considerable  sized  villages,  around 
which  good  rich  crops  of  wheat  and  barley  were  growing.  Around 
Santipore  there  is  a  good  deal  of  kunkur  in  the  soil,  which  at  a  little  dis- 
tance from  the  village  is  covered  with  a  low  dwarf  jungle  of  Caper  bushes. 
Supplies  in  abundance,  water  good,  though  15  or  20  feet  from  surface* 

March  1  \th. — Santipore  to  Muttoo,  9  ko9. — From  Suntipore  to  Mut- 
too,  a  distance  of  9  kos,  the  road  leads  through  a  level  country  covered 
with  low  bush  jungle,  in  the  centre  of  which  however  occasional  fields 
of  wheat  and  barley  are  to  be  seen,  where  enterprising  individuals  have 
dug  wells  and  cleared  away  the  jungle  from  their  neighbourhood.  On 
the  way  here  passed  the  villages  of  Retalee,  Verhala  and  Khan  Mussel- 
man.  Water  good  though  about  23  or  30  feet  from  surface,  and  raised 
by  Persian  wheels,  which  seem  universal  in  this  part  of  the  country. 

March  12M. — Muttoo  to  Oodeewala,  10  ko9. — Marched  from  Muttoo 
to  Oodeewalla,  a  distance  of  10  kos.  General  appearance  of  the  country 
improved,  crops  being  richer,  and  the  fields  studded  with  Babool  trees 
of  considerable  size.  Patches  of  sugarcane  and  remains  of  cotton 
plantations  observed  round  the  villages, — LuUa  and  Thabul  being  the 
only  ones  of  any  size  near  the  road.  Kunkur  exists  in  considerable 
quantity  around  this  village,  where  the  water  is  good  about  20  feet  from 
surface,  and  supplies  abundant. 

March  ISth, — Oodeewalla  to  Bamnuggur,  10  or  12  kos. — From  Oo- 
deewalla  to  Ramnuggur  the  distance  is  said  to  be  10  kos,  but  is  cer- 
tainly much  more.  The  intervening  country,  where  cultivation  does 
not  exist,  is  covered  with  a  short  coarse  grass  and  is  quite  level.  Noe- 
walla  and  Akalgurh  are  the  only  two  villages  of  any  size  that  occur  in 
this  march.  The  latter  is  a  place  of  some  size,  several  fine  gardens 
existing  in  its  neighbourhood,  where  the  crops  are  rich  and  fields  well 
dressed.  Kunkur  occurs  in  great  quantity  around  Akalgurh,  where 
the  road  was  completely  under  water  in  con'isequence  of  recent  rain. 
Three  miles  beyond  this,  is  Ramnuggur,  a  town  of  considerable  size. 
Put  up  in  the  Bara-derry,  around  which  some  Seikh  Artillery  are  sta- 
tioned under  the  command  of  Col.  Lookha  Sing,  who  paid  me  a  visit. 
There  is  a  salt  depdt  close  to  the  Bara-derry,  where  at  present  10,000 
maunds  of  salt  are  accumulated.  It  is  brought  on  camels  from  the 
salt  mines,  the  owners  of  which  receive  4  annas  per  maund  that  is  deli- 
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Tend  at  the  dep6t.  It  is  all  weighed  previously  to  being  stored  up, 
and  is  retailed  to  merchants  at  Rs.  2-4  per  maund.  The  thanadar 
and  Kardar  of  this  place  aooompanied  me  through  the  dep6t  and  paid 
me  every  attention.  The  Chenab  is  distant  about  2  miles  from  this 
place — a  flat  and  in  great  part  uncultivated  country  intervening. 

Marek  lAth, — Eamwaggur  to  Fkalia,  12  kos. — From  Bamnuggur 
crossed  the  Chenab,  which  is  easily  effected,  the  boats  being  large  and 
in  good  order,  and  marched  to  Phalia,  said  to  be  10  kos,  but  is  certain- 
ly more.  The  Chenab  seems  to  have  a  considerable  depth  of  water  in 
its  diannel,  but  is  evidently  swollen  at  present  in  consequence  of  recent 
lains  in  the  hills.  On  the  north  bank  of  the  river,  and  from  thence  to 
Fhaha,  the  country  is  richly  cultivated  and  interspersed  with  numerous 
babod  and  bur  trees,  which  attain  a  considerable  size.  On  the  side  of 
the  road  are  situated  the  villages  of  Remmuhl,  Pagut,  Truka  and 
Kmnina.  Phalia  is  a  small  place,  but  has  a  mud  fort  in  its  interior. 
Around  it  there  is  a  deal  of  bush  jungle,  where  kunkur  occurs  in  great 
qoantity.    At  night  heavy  rain  fell  and  continued  falling  until  5  a.  m. 

Marek  1 5tk, — PhaUa  to  Fhukie,  7  kos, — Had  directed  my  servants 
to  go  on  to  Hurrin,  but  in  consequence  of  the  rain,  they  could  not  pro- 
ceed farther  than  Phukie,  a  march  of  about  7  kos.  The  road  lead3 
dirough  a  thick  bush  jungle,  and  so  is  very  heavy  in  consequence  of 
the  rain  during  the  night.  Phukie  is  but  a  small  place — supplies  ob- 
tained in  abundance,  but  water  very  bad  and  brackish,  evidently  con- 
taining a  quantity  of  saline  matter.  Cultivation  to  a  very  small  extent 
exists  around  this  village.  RuttiwaD  is  a  village  of  considerable  size  on 
the  road  to  this  place. 

Marek  16 tk. — Pkukie  to  Hurrin,  6  it(w.^-In  consequence  of  rain 
wUdi  fell  incessantly  from  midnight  till  8  a.  m.  was  unable  to  march 
further  than  Hurrin,  where  I  found  my  tent  pitched,  my  servants  being 
UDsble  to  get  on  to  Mianee  as  I  had  intended.  The  whole  country  was 
voder  water  and  the  crops  c<»npletely  levelled  to  the  ground  in  many 
piaeea,  A  very  dense  jungle  intervenes  between  Phukie  and  Hurrin, 
where  the  country  is  more  open  and  well  cultivated,  being  situated 
about  a  mile  from  the  Jhelum,  along  the  banks  of  which  a  dense  jungle 
of  Tamarisk  occurs.  The  river  Jhelum  is  much  flooded  and  appears  a 
DoUe  river  running  at  the  foot  of  the  salt  range,  which  is  only  about  4 
miles  from  it»  a  rich  wooded  Kadir  land  apparently  intervening.    Sup- 
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plies  abundant.  Complamts  made  by  the  sepc^s  of  my  Seikh  guard 
that  the  bunneahs  here  were  using  a  eeer  6  piee  Um  in  weight  than 
the  Company's  seer,  which  is  very  much  lighter  than  the  Lahore  one, 
and  which  we  should  suppose  is  the  seer  used  through  the  country 
under  the  Lahore  Gk)Temment. 

March  1 7th. — Hurrin. — Halted  here  to-day  as  my  tents  were  still 
▼ery  wet  and  too  heavy  for  the  camels.  Jhelum  considerably  swollen 
since  yesterday  and  the  fields  in  its  neighbourhood  perfect  swamps. 
Several  very  fine  poppy  fields  are  growing  near  this,  which  are  said  to 
yield  good  opium.     Supplies  in  abundance  and  water  remarkably  good. 

March  \8th, — Hurrin  to  Meanee,  7  hoe. — Hurrin  toMeanee  said  to 
be  7  kos.  Towards  the  Jhelum  the  country  is  well  cultiTated,  but  to  the 
south  of  the  road  until  close  to  Meanee,  dense  bush  jungle  covers  the 
country.  Several  villages  occur,  the  principal  of  which  are  Badshapoor, 
Kirtowall,  Chuckdunda,  Mulick,  Wall,  Bula,  Chuckseydeda  and  Ka- 
lianpore.  On  arrival  here  was  waited  on  by  the  Kardars,  Mulk  Doulat 
Rai  and  Dass  Mull.  Around  this  village  poppy  fields  are  pretty  na- 
merous  and  a  good  deal  of  opium  is  said  to  be  made  here. 

March  \9th. — Meanee  to  Find  Dadud  Ehan,  crosa  Jhelum  3  miles. 
Crossed  the  Jhelum  this  morning  and  reached  Find  Dadud  Khan, 
which  is  only  3  miles  distance  from  Meanee.  The  boats  on  the  Jhelum 
are  remarkably  large  and  good,  and  are  propelled  across  the  stream  by 
a  large  oar,  the  first  we  have  seen  on  the  Punjaub  river  boats.  The 
passage  of  the  Jhelum  is  a  very  tedious  one,  from  its  breadth  and  the 
strength  of  the  current.  Above  Pind  Dadud  Kiian  it  is  divided  into 
two  branches  that  unite  into  one  main  stream  a  Uttle  below  the  towns 
which  is  about  a  mile  distant  from  the  river,  and  situated  on  a  plain  of 
about  4  miles  in  breadth  between  the  river,  and  the  foot  of  the  salt 
range,  and  richly  cultivated.  Dispatched  weekly  diary  to  Lahore  and 
received  a  visit  from  Missers  Rulla  Ram  and  Gyan  Ghund,  who  offered 
a  nuzzur  of  Rs.  110,  which  was  accepted.  The  latter  shewed  me  spe* 
cimens  of  coal  from  Keurah,  also  lumps  of  iron  pyrites  from  the  same 
place,  and  specimens  of  crystallised  and  compact  sulphur  from  the 
neighbourhood  of  Mokudd. 

March  20th. — Find  Dadud  Khan. — Accompanied  by  Jowhair  Mukl, 
one  of  the  Missers  Munshies,  I  started  at  daybreak  to  visit  the  dis- 
trict where  the  salt  mines  of  Keurah  occur,  and  where  a  coal  was  said  to 
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enrt.    Distance  from  Find  Dadad  Khan  to  foot  of  the  hills  is  ahoat 

3  wales,  where  the  road  becomes  Tery  bad,  being  covered  with  loose 

mmded  boulders  which  hsTC  rolled  down  from  the  heights  above* 

Fnnn  the  foot  of  the  hills  to  the  salt  mine  village  of  Keurah  is  about 

2  miles,  through  a  vaUey  surrounded  on  each  side  by  rocks  of  redbrick* 

eokmred  marl,  full  of  white  masses  of  saccharine  gypsum,  and  resting 

on  a  conglomerate  of  red  sandstone.    This  red  marl  appears  to  be  the 

matrix  of  the  rock  salt  which  is  found  in  greatest  abundance  at  Keurah, 

where  there  are  no  less  than  10  shafts  sunk  into  the  marl  for  the  pur* 

poae  of  extracting  the  article,  which  is  deposited  in  large  quantity 

around  the  village  as  it  is  brought  out  of  the  mine  by  the  workers* 

The  principal  shaft  at  present  worked  is  to  the  right  of  the  village,  the 

cnteanoe  to  which  is  by  an  opening  about  7  feet  high  cut  in  the  red 

marly  and  leading  into  a  passage  which  sometimes  ascending,  at  others 

descending^  at  last  reaches  a  chamber  30  feet  in  height,  40  feet  long  and 

640  feet  fipom  the  mouth  of  the  shaft,  and  excavated  entirely  from  the 

mk.  flak,  of  which  there  yet  seems  abundance,  above  and  below  and  on 

atfaer  side.    In  this  chamber  men,  women  and  children  are  eng^;ed 

wocldng  the  salt  by  the  light  of  small  lamps  hung  on  the  walls  of  the 

nineral,  and  their  appearance  in  the  dim  light  is  highly  striking — their 

&oeB  and  bodies  being  covered  with  a  saline  incrustation.     In  the  bot-i 

torn  of  the  chamber  is  a  hole  filled  with  brine,  said  to  be  of  great  depth, 

and  to  communicate  with  the  other  shafts  in  the  neighbourhood.    The 

aalt  occurs  in  three  varieties — ^the  red,  white  and  glassy,  but  the  former 

IS  preferred  for  culinary  purposes,  as  containing,  it  is  said,  less  reshuh — a 

lerm  which  we  presume  means  "  inqmrities,**  Although  the  salt  occurs 

in  greatest  abundance  in  the  chamber,  it  is  seen  all  along  the  passage 

lending  to  it,  until  within  100  feet  of  the  surface,  when  it  becomes 

mixed  with  shining  masses  of  crystallized  gypsum  imbedded  in  the  red 

marl  and  which  occurs  in  great  quantity  in  the  salt  range,  both  compact 

and  crystalline.    In  the  mine  great  annoyance  is  experienced  at  times 

hj  the  falling  in  of  the  roof  and  sides  of  the  workings,  which  might  in  a 

grent  degree  be  prevented  and  many  Hves  saved,  if  proper  means  were 

taken  to  support  the  roof  and  sides  of  the  rock  from  which  the  salt  is 

extracted,  very  insufficient  means  being  at  present  employed,  and  hence 

the  frequency  of  accidents.    Salt  is  only  extracted  from  the  mines  for 

8  or  9  months  in  the  year,  the  danger  of  working  during  the  rains  from 

4  R 
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the  ftJling  in  of  the  roof  of  the  mines,  preventing  all  openlions  from 
being  carried  on.  In  the  salt  mine  village  of  Keurah,  there  are  about 
660  inhabitants,  400  of  whom  are  employed  in  the  mines,  from  which 
are  extracted,  according  to  Misser  Gyan  Chund,  from  48,  to  60,000 
maonds  of  salt  per  annum,  at  an  expense  of  from  Bs.  2,  2-4  to  2-8  per 
100  mannds,  according  to  the  quality  of  the  salt  excavated,  and  which 
is  sold  at  Rs.  2  per  maund  i^  the  mouth  of  the  pit. 

Above  the  red  marl  containing  the  salt  is  a  saulpion  of  conglomerate, 
ssndstone  and  limestone  strata,  presenting  a  steep  escarpment  to  the 
south  and  dippmg  gradually  to  the  N.  or  N.  W.  at  angles  which  vaiy 
at  different  points  examined.  The  coal  of  Keurah  is  situated  about  a 
mile  from  the  salt  mine,  and  to  the  N.  E.  and  is  imbedded  in  a  series  of 
thin  laminated  sandstones  and  bituminous  shales,  charged  with  alumi^ 
nous  earthand  pyrites.  The  seam  is  about  2  ft.  to  2i  ft.  thick,  and 
rests  on  a  blue  clay,  into  which  I  dug  6  ft.  without  getting  through  it. 
The  coal  dips  to  the  N.  W.  vrith  the  other  strata,  and  may  be  traced 
across  a  yalley  for  about  30  yards,  where  it  i^ppears  to  thin  out  among 
the  blue  cUy  on  which  it  rests.  Large  samples  vrere  obtained  of  this 
coal  and  brought  to  Find  Dadud  Khan.  It  bums  readily  to  a  brown 
ash,  wdd  gives  out  a  powerful  heat,  but  we  fear  its  position  in  the  midat 
of  the  hills,  which  is  difficult  of  access,  would  render  the  working  of  it^ 
9Uppo9ing  it  to  exist  in  a  regular  eeam,  a  most  expensive  business.  In 
a  limestone  in  connection  with  the  coal,  I  detected  numerous  fragments 
of  fossil  shells,  a  fact  of  great  interest,  and  which  we  trust  will  give  a 
due  to  the  geological  formation  in  which  the  coal  beds  occur,  and  which 
vre  are  inclined  to  consider  comparatively  recent.  The  fossils  are  found 
at  a  height  certainly  not  less  than  15,  or  1600  feet  above  the  levd  of 
theses,  2,100  feet  being  I  think  generally  given  as  the  height  of 
the  salt  rai^.      Got  back  at  sunset  to  my  tents  at  Find  Dadud 

Khan. 

March  2\H. — Visited  again  the  seam  of  coal  and  hills  in  the  neighbour- 
hood of  Keurah,  but  could  find  no  traces  of  more  coal,  the  seam  apparent- 
ly  dipping  under  the  strata  forming  the  range  to  the  N.  The  coal  seema 
evidently  to  occur  in  strata  superior  to  the  salt,  and  hence  will  probably 
turn  out  to  be  one  of  those  lignites,  or  irregular  deposits,  of  coal,  whioh 
in  circumstances  favorable  to  their  working,  have  been  excavated  from 
time  to  time  at  Brora  in  Sutherlandahire  in  ScoUaad,  Boney  Tracy  in 
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^"glMMJ,  and  on  Tarioiis  parts  of  the  contmenty  especiaQj  along  the 
Bhine.  I  had  the  fortone  to^j  to  diseoTer  about  a  dozen  species 
dhuBL  shdls  and  several  other  fossils  of  great  interest,  of  all  which 
sad  of  the  strata  of  the  range  a  collection  has  been  made.  In  the 
shales  otmtaining  the  cosl  a  qnantitj  of  a  luminous  earth  and  iron 
pyrites  exists,  from  which  the  alom  of  commerce  could  be  obtained, 
(^stals  of  sulphate  of  magnesia  were  found  in  connection  with  the 
slam  shales  and  specimens  presenred.  Returned  to  Find  Dadud  Khaa 
St  soDset. 

March  22nd. — Pind  Dadud  Khan. — ReceiYed  visits  from  Missers 
Rola  Bam  and  Gjan  Chand,  who  have  yielded  me  every  assistance  in 
thor  power  in  the  prosecution  of  my  investigatiqn  of  the  range  of  bilk, 
l^sited  the  mint  here,  which  is  under  the  superintendence  of  the  for- 
ner.  Silver  is  collected  in  all  directions  in  the  shape  of  old  rupees, 
bsng^  and  silver  ornaments,  which  after  being  refined  are  converted 
into  the  new  Lahore  Rupee.  At  present  the  silver  from  which  rupees 
sie  being  manufactured,  are  Mahmoud  Shah  Rupees  from  the  Haxsra 
and  countries  to  the  north,  and  of  the  value  of  about  12  annas.  These 
contam  copper  and  lead,  which  is  separated  from  them  previous  to 
tkeb  being  converted  into  the  new  rupees.  This  is  effiected  by  the 
process  of  cnpellation,  and  which  is  performed  in  a  veiy  simple  but 
dfective  way.  A  hole  is  dug  in  the  earth  according  to  the  size  of  the 
capd  to  be  made,  into  this  hole  a  quantity  of  wood  ashes  is  thrown, 
noistened  with  water  and  wrought  up  into  a>  saucer-shaped  vessel,  its 
ades  projectiog  above  the  level  of  the  ground.  On  these  are  placed 
two  peoea  of  fire  day  so  as  to  increase  the  depth  of  the  cupel  and 
CBciicle  its  mouth,  except  for  about  3  inches  at  one  side,  in  which  is 
iDMrted  the  mouth  of  a  tube  connected  with  a  mussuck  to  act  as  a 
bdlows.  This  apparatus  being  prepared,  the  cupel  is  filled  with  char- 
eosl,  on  which  aft^  it  is  ignited  the  silver  to  be  refined  is  thrown,  and 
IB  the  case  of  the  Mahmoud  Shah  Rupees,  an  equal  weight  of  lead  is 
thrown  in  along  with  them  so  as  during  its  oxidation  to  carry  all  the 
espper  into  the  substance  of  the  cupel,  and  leave  the  pure  silver  behind. 
Tha  experiment  we  saw  performed  was  mi  Rs.  1000,  and  the  operation 
«as  finished  in  two  hours,  during  which  time  an  intense  heat  was  kept  up 
by  the  bellows.  The  lead  and  copper  are  afterwards  extracted  from  the 
eapel  by  drdinaxy  means,  and  contain  a  little  silver,  probably  in  conse- 
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quenoe  of  the  qiumtity  of  lead  used  being  in  excess  of  the  proper  pro* 
portion  to  the  amount  of  copper  contained  in  the  assay. 

The  silver  being  obtained  of  sufficient  purity  to  constitnte  the  new 
rnpeesy  which  are  aaid  to  be  pure  silver,  it  is  cut  into  bars  about  the 
breadth  of  a  rupee  and  handed  over  to  an  artificer,  who  cuts  these  into 
the  necessary  weights  to  constitute  the  rupees.  This  being  done,  the 
rough  bits  of  silver  are  heated  to  redness  on  hot  charcoal,  and  when  hot 
are  beaten  on  an  anvil  with  a  round-headed  hammer  into  the  shape  and 
size  of  the  standard  rupee.  In  this  state  they  are  handed  over  to  a 
man  who  finishes  them  by  impressing  the  necessary  inscription,  which 
is  done  on  a  die  of  a  most  simple  description,  being  an  anvil  with  a 
round  and  highly  tempered  steel  surface,  on  which  the  inscription  is 
engraved  in  reverse.  On  this  the  rupee  is  placed,  and  on  it  a  punch 
with  a  round  and  highly  tempered  steel  face,  on  which  the  inscription  to 
be  impressed  on  the  upper  side  of  the  rupee  is  carved.  The  punch 
being  applied  to  the  rupee,  a  smart  blow  from  a  heavy  hammer  is  given 
by  a  man  who  stands  in  front  of  the  one  in  charge  of  the  die,  and  who 
holds  the  punch  in  his  left  hand  and  a  handful  of  raw  rupees  in  his 
right,  the  lower  die  being  firmly  fixed  in  a  strong  case.  In  this  way 
40  rupees  were  passed  through  the  die  well  engraved,  in  one  minute^ 
and  the  artificer  said  that  on  an  average  he  could  engrave  1500  per 
hour.  From  1000  Mahmoud  Shah  rupees,  750  new  Lahore  rupees 
are  manufactured. 

March  23rd, — Pind  Dadud  Khan. — Left  Pind  Dadud  ELhan  at  sun* 
rise  for  the  purpose  of  visiting  a  point  of  the  salt  range  to  the  W.  of 
Kenrah,  and  to  the  N.  W.  of  the  former  town,' where  the  range  seemed 
to  attain  a  great  height,  the  fort  of  Dundhote  being  built  on  it.    The 
ascent  being  very  difficult  and  rocky,  was  obliged  to  leave  my  horse 
behind  and  go  on  foot  to  climb  the  hills.    As  before,  the  lower  part  of 
the  range  at  this  point  is  formed  of  the  saliferous  red  marl,  but  at  pre* 
sent  is  not  excavated  for  salt.    Above  this  is  a  succession  of  sandstones 
and  conglomerates,  almost  destitute  of  vegetation  on  their  surface  and 
dipping  to  the  N.  W.  at  a  considerable  angle.    Superimposed  upoa 
these  and  a  considerable  distance  below  the  fort  of  Dundhote,  there 
occurs  a  series  of  fossil  sandstones  and  bituminous  shales,  among  which 
a  seam  of  coal  2  ft,  thick  is  found,  in  every  character  appearing  the  same 
as  the  one  described  as  occurring  at  Keurah,  2  or  3  miles  distant.    It 
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does  not  howerer  appear  of  so  good  a  quality,  but  from  its  position  in 
the  heart  of  the  YuSIb,  where  no  beast  of  burden  could  at  present  reach 
it»  can  never  be  worked  to  advantage.  In  relation  to  it  I  met  with  the 
same  limestone  as  at  Reurah,  and  obtained  several  fossils  in  addition  to 
those  I  got  at  the  latter  place,  among  which  was  an  Echinus,  and  a  spe- 
cies of  coral,  besides  several  species  of  shells.  Above  the  coal  shales  is 
a  succession  of  calcareous  sandstones,  generally  of  light  red  color,  and 
testing  on  these  is  a  bold  escarpment  of  a  limestone  rock,  apparently 
silioeous  and  containing  lai^e  numbers  of  flints  such  as  are  found  in  the 
English  chalk  formation.  From  the  strata  below  this  the  water  that 
innefl  is  perfect  brine,  while  from  the  limestone  the  water  flows  sweet 
and  good,  and  is  most  refreshing  to  any  one  who  attempts  to  climb  such 
hills.  I  reached  the  top  of  the  range  at  the  fort  of  Dondhote  about  3 
p.  M.,  and  was  quite  taken  by  surprise  by  finding  on  the  gentle  north* 
cm  slope  of  the  limestone  strata,  which  we  are  inclined  to  identify  with 
the  chalk  formation,  a  beautiful  garden  in  the  midst  of  a  comparative 
desertr— crops  of  wheat,  barley.  See.  being  in  full  growth  on  the  soil 
fbimed  by  the  decomposition  of  the  limestone.  This  fort  seems  to  be 
placed  on  one  of  the  highest  points  of  the  range,  and  commands  a  most 
extensive  view.  It  is  said  to  be  within  4  miles  of  Kutae,  and  from  it 
doe,  a  fortress  in  the  hills,  is  well  seen.  After  resting  a  little,  began 
the  descent  of  the  hills,  which  from  the  rough  road  was  almost  as  diffi- 
cult as  the  ascent,  and  reached  my  tents  at  Find  Dadud  ELhan  about 
dark,  pretty  well  knocked  up  with  my  day's  work,  which  however  well 
repaid  me  for  the  labour  of  the  ascent. 

March  24th. — Pind  Dadud  Ehan. — Received  visits  from  Missers 
Gjan  Chund  and  Bulla  Bam,  and  dispatched  diary  to  Lahore.  Again 
visited  the  Blint  to  witness  the  process  employed  for  the  revival  of  the 
lead,  copper  and  small  portion  of  silver  absorbed  by  the  cupel  alluded 
to  in  diary  of  22nd,  but  which  presented  nothing  uncommon ;  a  mix- 
ture of  Sufee  (Carbonate  of  Soda),  and  Borax  being  used  to  reduce  the 
tm^\r^  metals  to  a  metallic  state.  Sujee,  a  coarse  Carbonate  of  Soda»  is 
manufactured  near  this  in  quantity  by  burning  a  Chenopodeaceous 
plant,  probably  allied  to  Salsola,  from  the  ashes  of  which  it  is  ob- 
tained. This  occurs  in  great  quantity  wherever  the  soil  is  impregnated 
with  salt,  as  is  the  case  in  the  plains  at  the  foot  of  the  salt  range. 

March  25th.— Pind  Dadud  Ehan,  to  RutHpind^-^Ymted  the  vil- 
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lage  of  Tober,  where  daring  the  rains,  on  aoeoont  of  the  heat  and  rniia- 
qnitoes,  the  inhabitants  of  the  salt  mine  village  of  Keurah  are  obliged 
to  take  refuge,  completely  deserting  the  latter.  It  is  sitoated  at  a 
considerable  height  above  the  salt  mine  to  the  west  of  the  road  to  Ko- 
tass,  and  is  bnilt  on  the  sandstone  strata  which  rest  on  the  saliferoui 
red  marl.  The  access  to  it  is  by  a  narrow  footpath  cut  out  of  the 
rocks,  the  ascent  of  which  is  very  steep.  The  huts  of  the  village  are 
all  built  of  stone,  cemented  with  mud  and  are  flat*roofed.  Beyond  this 
village  are  a  succession  of  heights  rising  one  above  the  other  of  sand- 
stones and  conglomerates,  the  former  at  times  highly  calcareous  and 
dipping  to  the  N.  at  an  angle  of  35^  or  40<*.  Ascending  towards  the 
white  clifis  above  the  village  of  Ruttipind  or  Goomrali,  one  comes  on  a 
series  of  friable  white  and  yellow  calcareous  sandstones  of  a  coarse  kind, 
succeeded  by  a  series  of  dark-coloured  bituminous  shales  full  of  gypsum 
and  pyrites  and  interlaminated  with  thin  beds  of  a  yellow  clay.  Theae 
shales  are  from  30  to  35  feet  thick^  and  inclosed  in  them  I  discovered 
two  seams  of  coal,  the  lower  2  ft.  thick  and  separated  from  the  upper, 
which  is  4  ft.  thick  by  about  a  foot  of  shales.  Both  seams  were  traced 
down  a  valley  for  50  or  60  yards,  but  the  coal  does  not  appear  so  good 
as  that  of  Keurah,  being  more  brittle  and  containing  a  good  deal  of  day. 
Above  the  shales  is  a  yellow  marl  containing  a  few  shells ;  and  super- 
imposed on  this  the  same  limestone  containing  abundance  of  fossils  as 
found  at  Keurah,  Dundhote,  &c.  Covering  this  is  the  white  siliceous 
limestone  full  of  flints.  It  contains  fossils,  and  forms  the  summit  of 
the  hills  of  the  range.  On  reaching  the  top  of  these  a  series  of  valleys 
running  east  and  west  is  presented  to  view,  yielding  good  crops  and 
abundance  of  sweet  water,  and  forming  a  striking  contrast  to  the  south- 
em  aspect  of  the  salt  range.  Close  to  the  village  of  Ruttipind  there  is 
a  large  kutcha  tank  of  water.  In  the  afternoon  got  back  to  Keurah 
and  visited  another  salt  mine  about  \  mile  distant,  called  LugoowalUu 
This  mine  yields  a  very  large  quantity  of  salt  of  the  best  quality,  and 
is  very  easily  worked.  The  entrance  to  it  is  at  a  considerable  height  on 
the  side  of  a  bill,  and  the  descent  into  the  mine  is  by  a  series  of  steps. 
The  salt  is  dose  to  the  surface,  and  in  the  interior  of  the  mine  enormoua 
masses  of  salt  are  lying  which  have  become  detached  from  its  roof  and 
sides,  and  under  which  the  various  passages  lead  to  an  immense  distance. 
The  temperature  of  this  mine  was  much  lower  than  the  Keurah  one. 
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but  haTing  through  an  aeddent  broken  my  thermometer  was  unable  to 
tKertain  it  ezacUj,  There  is  a  good  deal  of  moifltnre  in  the  mine,  and 
probably  to  this  cause  may  be  assigned  its  comparative  coolness.  The 
mk  appears  quite  inezhanstible,  and  to  be  deposited  in  strata  with  their 
partmgs  of  red  marl*  and  dipping  to  the  N.  at  an  ai^le  of  35<^  or  40<*. 
The  roof  of  the  mine  is  here  and  there  rent  and  cracked  in  an  eztraor- 
dinaiy  way,  and  is  incmsted  with  a  salt  efflorescence  as  well  as  with  sta- 
lactites  of  saltp  which  with  the  dim  light  in  which  they  are  seen,  pre- 
seat  a  moat  striking  t^vpearance.  Some  of  these  were  upwards  of  a  foot 
in  kngth  and  much  resembled  the  stalactites  of  carbonate  of  lime  so  of- 
ten seen  under  bridges  or  in  caves.  Groolab  Sing  is  the  last  individual  who 
kas  viatad  this  mine  from  curiodty,  whidb  is  considered  rather  unsafe 
fnm  the  loose  state  of  the  rocks  forming  its  {"oof  and  sides.  It  is  howe« 
vcr  by  &r  the  most  wonderful  of  the  mines  in  the  neighbourhood.  Got 
hmk  to  Find  Dadud  Khan  late  in  the  evening. 

March  27th.— Find  Dadud  Ehan  to  Baghanwalla,  10  ^m.— Left 
Find  Dadud  Khan  this  morning  and  marched  to  Baghanwalla,  a  dis- 
taaee  of  fully  10  kos,  to  the  east  of  the  former  town,  the  road  leading 
tluough  a  well  cultivated  plain  running  parallel  to  the  salt  range.  With* 
ia  about  2  miles  of  Baghanwalla  the  road  becomes  very  stony  and  bad, 
and  the  soil  in  its  neighbourhood  studded  with  bushes  of  Salvadora, 
Cqyparia,  Aphylla,  Asdepias  gigantia,  Zizyphus^  &c.  &c.  which  reach 
up  to  the  very  foot  of  the  range.  When  these  have  been  removed  good 
crops  of  barley  are  raised,  water  being  abundant  for  the  purpose  of  ir« 
rigation.  The  riUage  is  situated  at  the  foot  of  a  valley,  and  is  built  on 
the  sandstone  forming  the  base  of  the  hills.  No  salt  is  got  here,  al- 
though the  ground  is  in  many  places  incmsted  with  a  salt  efflorescence, 
sod  the  red  gypsum  marl  prevails,  but  not  nearly  to  the  extent  that  it 
does  to  the  east.  The  comparative  absence  of  salt  in  the  rocks  around 
the  place  is  evinced  by  the  much  greater  amount  of  vegetation  prevail- 
Bg  on  their  sur&ce,  which  in  many  places  is  covered  with  trees  of  small 
axe,  so  aa  to  give  a  green  appearance.  In  the  afternoon  visited  some 
of  the  heights  to  the  east  of  the  village,  but  saw  no  traces  of  coal  or 
othm  minerab  of  importance.  The  red  saliferous  marl  is  succeeded  by  a 
series  of  bluish  grey  soft  argiliaoeous  fissile  sandstones  dipping  to  the 
N.  N.  W.  at  a  considerable  angle,  and  on  which  rests  a  blue  calcareous 
sandstone.    Above  this  is  a  fawn  colored  siliceous  fine  gramed  lime- 
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stone  of  considerable  thickness,  on  which  rests  a  series  of  Tsriegated 
sandstones  enclosing  nodnles  of  a  greenish  clay.  The  prerailing  color 
of  these  strata  is  blood  red,  and  on  their  northern  slopes,  which  form  a 
snocession  of  Talleys,  vegetation  seems  to  thriye.  We  here  found  a 
species  of  Nerium  growing  on  the  banks  of  the  rivulets,  a  Scrophularia, 
a  Viola?  and  several  other  interesting  plants.  In  the  clear  stream 
which  runs  through  the  village  of  Baghanwalla,  there  are  numerous 
small  fish  of  a  species  of  Salmon  ?  Cjprinus  and  Cobitis  7  none  of  them 
however  longer  than  6  inches ;  a  species  of  crab  is  also  frequently  to  be 
seen  in  the  fresh  water  streams  of  the  range,  and  even  close  to  its  sum- 
mit. 

28M  March. — BaghanwaUa, — ^Visited  the  coal  seam  which  occnrs  in 
a  small  valley  about  3  miles  N.  £•  from  this,  in  the  middle  of  the  hills, 
which  £rom  the  neighbourhood  of  Baghanwalla  to  the  point  where  tbe 
coal  is  seen,  are  of  a  blood  red  color,  from  the  sandstone  rocks  on  their 
surface.  The  coal,  as  in  the  other  localities  where  the  mineral  is  found 
in  this  neighbourhood,  is  assodated  with  a  marl,  bituminous  shales  and 
limestones  full  of  fossils,  and  in  this  locality  these  occur  in  the  succes* 
sion  mentioned,  resting  on  the  variegated  sandstones  constituting  the 
middle  part  of  the  hills.  The  coal  seam  is  included  in  a  yellow  calca- 
reous marl  and  is  in  some  places  5  ft.  in  thickness.  Above  the  marl, 
and  within  a  foot  of  the  coal,  the  limestone  is  full  of  shells,  indeed  it  ap- 
pears to  be  composed  of  them ;  and  on  it  is  a  stratum  of  chalk  limestone^ 
which  seems  the  representative  of  the  nlioeous  flinty  limestone  whicb 
in  other  points  of  the  range  is  so  largely  developed.  The  coal  seam 
can  be  traced  on  each  side  of  the  valley  where  it  is  best  seen,  for  at  least 
\  a  mile,  in  some  places  appearing  to  degenerate  into  highly  bitumi- 
nous shales,  and  in  others  to  form  really  good  coal,  the  best  and  thickest 
part  of  the  seam  being  in  the  valley  above  mentioned.  The  seam  dips 
conformably  with  the  strata  above  and  below  to  the'  N.  N.  W.  at  an 
angle  of  45^  to  50<^,  and  from  its  general  appearance  and  the  geological 
character  of  the  rocks  and  fossils  with  which  it  is  associated,  appears  to 
us  to  be,  if  not  the  same,  at  least  one  much  resembling  the  seams  at 
Keurah,  Dundhote  and  Ruttipind,  and  differing  from  these  apparently 
in  their  being  a  less  development  of  bituminous  shales,  their  place  bein(^ 
supplied  by  the  lignite  seam,  which  in  some  places  includes  brown 
masses  of  half  decomposed  vegetable  matter.    Above  the  carboniferous 
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tola  18  imposed  a  grey  fmble  sandstone,  which  is  succeeded  b j  a  series 
of  itnta  forming  a  range  of  low  hills  mnning  N.  N.  £.  towards  Doo- 
mejala,  and  between  the  village  of  Futtipoor  and  mount  Tillah.  These 
MiiU  q>pear  to  be  a  succession  of  soft  sandstones  of  a  red  and  blue 
color,  and  appear  to  dip  towards  mount  Tillah,  which  is  about  20  miles 
diitaiit.  In  the  coal  large  masses  of  noiite  or  crystallized  gypsum 
iie  found  imbedded,  and  in  the  shales  lai^  quantities  of  iron  pyrites* 
Good  samples  of  the  coal  were  taken,  which  from  its  position  in  the 
licart  of  the  hills,  and  from  the  high  inclination  of  the  strata  could 
only  be  worked  at  a  large  expense.  In  the  hills  around  Baghanwalla, 
I  on  two  oocaaons  saw  an  animal  known  to  the  natives  by  the  name 
of  Omar,  Once  only  had  I  an  opportunity  of  approaching  them ; 
aafntonately  I  had  not  my  gun  with  me.  They  roam  about  in  flocks  of 
C  or  8,  the  female  resembles  a  small  female  antelope,  but  is  of  stouter 
nike  and  of  a  dark  brown  color.  The  male  is  much  larger,  has  the 
Mj  of  a  deer,  but  the  head  resembles  that  of  a  ram.  In  the  indivi« 
Aial  we  saw,  the  horns  were  large  and  curved  backwards  on  the  head. 
He  wu  of  a  dark  brown  color  and  had  a  streak  of  long  black  coarse 
bur  extending  from  his  chin  to  his  breast.  They  are  very  wary  and 
bat  iddom  allow  people  to  approach.  Porcupines  are  frequently  seen, 
nd  leopards  are  by  no  means  uncommon. 

March  29th, — BaghanwaUa, — Being  anxious  to  trace  the  fossiliferous 
Kmcstone  above  the  coal  to  the  W.  of  the  position  where  that  mineral  is  best 
KCD,  I  crossed  the  highest  part  of  the  range  of  hills  behind  Baghanwalla, 
vba  I  came  upon  the  flinty  siliceous  sandstone,  and  traced  this  gradu- 
ally to  the  east,  until  it  was  covered  by  apparently  a  series  of  sandstone 
Itnta  forming  the  low  range  of  hills  stretching  towards  Mt.  Doomwala, 
vd  through  which  the  smaU  stream,  the  Bunndh^  flows,  in  whose 
md  gold  is  collected  in  small  quantity.  The  fossiliferous  limestone 
'^  in  tome  places  well  seen,  as  also  the  marl,  including  the  bituminous 
■Ues,  m  which  the  coal  occurs,  but  owing  to  the  immense  quantities  of 
^itoie  stones  which  have  rolled  down  from  the  heights,  no  good  sections 
of  the  eoal  seam  could  be  got  until  within  about  a  mile  of  the  valley 
Wore  mentioned,  where  it  occurs  of  best  quality  and  most  largely  de- 
eped. In  the  neighbourhood  of  Baghanwalla  the  following  appears 
^betheorder  of  succesnon  of  the  rocks  composbg  the  range  com* 

« 

■CBciiig  at  the  base. 

4  a 
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1.  A  compact  red  sandstone,  on  which  rests 

2.  The  red  saliferous  marl  containing  large  masses  of  gypsum,  both 
saccharine  and  crystallized,  and  covered  with  a  saline  incrustation. 

3.  A  series  of  red  and  brown  sandstones  of  various  thickness  and 
fineness,  with  here  and  there  conglomerates. 

4.  A  series  of  blue  slaty  soft  argillaceous  sandstones  of  consider- 
able thickness,  and  towards  their  upper  part  becoming  calcareous,  so  as 
to  form  a  bad  sort  of  limestone  of  a  bluish  colour. 

5.  A  light  fawn-colored  limestone  of  a  siliceous  character,  and  de- 
void of  fossils. 

6.  A  thick  series  of  dark  blood  red  sandstones  and  fine  conglome- 
rates, containing  nodules  of  a  greenish  clay,  and  interlaminated  with 
thin  strata  of  clay  of  a  blue  color.  In  the  sandstones  vegetable  im- 
pressions resembling  the  fronds  of  Fuci  were  noticed,  and  also  ripple 
marks,  but  no  other  fossils. 

?•    Yellow  marl. 

8.  Bituminous  shales  with  coal. 

9.  Marl  and  shell  limestone  running  into  a  cherty  limestone,  con- 
aining  bodies  resembling  nummulites,  and  minute  shells. 

10.  Sandstones  of  a  blue  and  red  color  stretching  to  the  N.  E.  and 
interlaminated  apparently  with  strata  of  blue  clay.  These  sandstones 
are  only  noticed  towards  the  east  of  Baghanwalla,  and  seem  deficient  on 
the  western  part  of  the  range. 

N.  B.  Sungi  Momiai  is  the  local  name  of  coal  in  this  district,  and  is 
used  extensively  by  the  hakims  as  a  medicine,  administered  internally 
along  with  milk,  in  all  bruises,  wounds  or  external  injuries,  and  it  is 
said  with  wonderful  efi^ect. 

€h/peum,  known  here  by  the  name  of  Aberuch,  is  not  used  for  any 
purpose,  the  natives  being  ignorant  of  its  properties  when  cialcined. 

March  30th, — Betamed  to  Find  Dadud  Khan,  passing  on  the  way 
the  villages  of  Gureebwalla,  Tudial,  Biwal  and  Kusseli.  A  practice 
prevails  among  the  zemindars  of  this  district  of  ploughing  up  the  paths 
which  exist  between  the  villages,  which  proves  a  source  of  great 
annoyance  to  travellers,  there  being  in  some  places  no  road  or  path  left. 
In  the  evening  received  visits  from  the  two  Missers,  who  communicated 
the  intelHgenee  of  Mool  Raj's  resignation  of  office  and  of  Mr.  Agnew 
being  about  to  be  sent  to  Mooltan  along  with  Shem  Shere  Sing.  Lefl 
specimens  of  Baghanwalla  coal  with  Misser  Gyan  Ghund. 
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Mareh  3U/. — Find  Badud  Khan  to  Choee,  8  i(;M.— Crossed  the 
alt  range  to  Choee.  On  the  southern  slope  of  the  range  the  road  is  most 
aeoable,  bat  on  reaching  the  ridge  or  highest  point  at  Dundhote,  it 
SQuieiriiat  improves — ^the  ascents  and  descents  being  of  less  height,  and 
Krenl  well  cultivated  valleys  intervening.  From  Dondhote  to  Choee 
the  strata  seem  entirely  composed  of  a  siliceous  flinty  limestone,  which 
by  atmospheric  influence  disintegrates  into  round  boulders,  which  strew 
the  fact  of  the  hills  and  valleys  and  render  the  road  very  bad  for 
hones  or  camels.  As  the  traffic  between  the  south  and  north  sides 
of  the  range  at  this  point  b  considerable,  it  is  much  to  be  desired  that 
a  road  were  made  on  which  loaded  camels  could  travel  with  ease, — a 
project  which  we  should  think  could  be  effected  without  any  great 
difficdty  or  expense,  from  the  soft  character  of  the  rocks,  on  the  south 
^  in  particular,  where  a  good  road  is  most  required  in  consequence 
of  the  ascent  being  greatest.  All  along  the  southern  slope  of  the 
noge  sweet  water  is  abundant,  and  at  Choee  a  clear  running  stream 
commenoes  and  continues  its  course  to  the  famous  tank  at  Kutass. 
To  the  N.  W.  of  Choee,  about  2  miles,  is  a  hill  of  considerable  height 
ttOed  Kuringuli,  on  the  top  of  which,  in  a  limestone  rock,  grains 
or  rather  small  cubical  crystals  of  Sulphuret  of  Antimony  ?*  are 
found,  which  is  considered  of  very  fine  quality,  and  sells  at  a  higher 
pike  here  than  that  brought  from  the  northern  countries.  Kuringuli 
^^Kars  to  be  based  upon  the  same  flinty  limestone  as  extends  from 
IHoulhote  to  Choee,  but  above  it  are  a  series  of  calcareous  sandstones, 
coog^erates  and  sandstones  of  a  brownish  colour,  on  which  reposes  the 
ttenaoeous  limestone  containing  the  Surma,  all  these  strata  appearing 
to  dip  towards  the  plain  of  Dunni  to  the  N.  The  Surma  occurs  in  but 
Bnall  quantity  and  is  collected  chiefly  after  rain  by  the  villagers,  who 
find  it  in  the  channels  made  by  the  water  running  down  the  ravines. 
At  the  very  top  of  the  hill,  on  its  south  western  escarpment,  there  seems 
to  have  existed  a  small  vein  of  it,  a  sort  of  cave  having  been  excavated 
iu  the  limestone  rock,  down  the  face  of  which  the  villagers  descend  by 
means  of  a  rope  to  search  for  the  mineral,  in  which  attempts,  two  indivi- 
duals have  lost  their  lives  in  consequence  of  the  cutting  of  the  rope^ 
by  which  they  had  suspended  themselves,  they  having  fallen  into  the 
TiUey  bekm,  a  height  of  at  least  200  feet.     From  the  western  side  of 

^  Snlphnret  of  Lead,  or  Galena.    (See  Report.) 

4  s  2 
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Karinguli  a  series  of  sandstone  strata  are  seen  stretching  to  the  W. 
forming  as  it  were  a  natural  boundary  between  the  lUaquas  of  Chungur 
and  Thunni.  These  strata,  as  seen  from  the  top  of  Ruringuli,  appear 
to  dip  to  the  N.  W.  under  the  plain  of  Thunni,  and  rest  on  the  strata 
forming  that  hill,  bdng  in  appearance  exactly  similar  to  those  seen  at 
Baghanwalla,  as  stretching  towards  Mount  Doomeyala,  and  evidently  of 
a  more  recent  character  than  the  strata  on  which  they  repose. 

April  \9t, — Choee  to  Kutass,  4  ko9. — From  Choee  came  unto  Ka- 
tass  this  morning,  the  road  leading  through  a  series  of  Talleys  sur- 
rounded by  limestone  hills,  through  which  the  clear  stream  of  water 
flows  towards  Kutass,  which  commences  at  Choee  and  on  the  sides  of 
which  a  fine  green  sward  exists.  Around  Kutass  the  hmestone  hills  in 
some  places  are  covered  with  a  recent  kind  of  limestone  commonly 
known  under  the  name  of  Travertine,  and  which  when  burned  yields 
a  remarkably  white  and  fine  lime,  a  property  of  which  the  natives  of 
this  place  are  well  aware,  and  for  which  they  quarry  it  extensively. 
The  same  Travertine  is  seen  at  Dundhote,  Baghanwalla,  &c.  resting  on 
the  siliceous  flint  limestone,  and  frequently  contains  perfect  impressions 
of  leaves,  &c.  on  which  the  lime  forming  the  recent  rock,  has  been  de» 
posited  from  water,  originally  holding  it  in  solution. 

The  difference  in  the  character  of  the  rocks  on  the  north  and  sonth 
sides  of  the  salt  range,  gives  to  the  vegetation  an  equally  different  ap- 
pearance. On  the  south  side,  and  where  the  salt  roeks  occur,  the  soil 
is  barren  in  the  extreme,  but  whenever  one  gets  above  their  influence 
trees  and  shrubs  occur,  giving  a  green  appearance  to  the  sides  of  the 
hills  in  the  valleys,  between  which,  especially  on  the  north  side  of  the 
range,  good  crops  of  barley  and  wheat  are  raised.  At  Kutass  the  fa- 
mous tank  of  water  is  formed  in  a  fissure  of  the  flinty  limestone  rock 
and  is  said  by  the  natives  to  be  of  such  a  depth  that  though  a  faqueer 
spent  two  years  in  making  a  rope,  he  could  not  in  that  time  make  it 
long  enough  to  reach  to  the  bottom  of  the  tank, — a  fact,  the  value  of 
which  only  depends  upon  the  length  of  rope  he  really  manufactured, 
information  on  which  point  I  could  not  obtain.  Being  anxious  to  as- 
certain if  the  alledged  depth  was  really  correct,  I  procured  a  rope  abont 
300  yards  long,  to  which  a  heavy  weight  was  attached,  and  entrusting  it 
to  a  man  seated  on  a  charpoy  supported  by  inverted  gurrahs,  by  navi- 
gating which  on  the  surface  of  the  tank,  I  obtained  the  depths  at 
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Rvenl  hnndred  points,  bat  in  no  case  found  it  greater  than  23  feet,  a 
iact  which  we  think  dispiOTes  its  alledged  depth,  although  we  have  no 
dmbt  that  a  snudl  fissure  exists  in  the  bottom  of  the  tank  in  the  lime- 
itooe  rock,  by  vbich  the  superfluous  water  is  carried  off  to  a  lower  level, 
there  being  no  apparent  exit  for  the  water  flowing  into  it.  At  pre* 
aem  there  is  ftn  immense  concourse  of  people  at  thb  pUce,  which  from 
iti  beautiful  position  in  the  heart  of  the  hills,  is  well  chosen  as  a  resi- 
denee  for  faqueers. 

AprU  2nd. — Kutaee. — ^Despatched  diary  to  Lahore,  and  being  Sun- 
dqr  halted. 

AffU  ^rd. — Kuiaee  to  Kuhar,  10  koe. — Came  unto  Kuhar  this 
■onuDg,  a  distance  of  about  10  kos.  The  road  leads  through  a  series 
efTaOeysbetweenalower  range  of  hills  and  about  3  or  4  miles  from 
the  high  ridge  of  the  range.  Towards  Kuhar  the  flinty  limestone  is 
here  and  there  capped  by  calcareous  sandstone  and  conglomerates,  which 
to  the  north  become  more  and  more  abundant.  Kuhar  is  situated  to 
the  W.  of  a  salt  water  lake  in  a  yalley  surrounded  by  hills  composed  of 
stnta  &r  superior  to  those  yielding  salt,  which  is  excavated  about  3 
Buks  south  from  Kuhar  at  a  village  called  Surdi.  This  lake  is  pro- 
bably identical  with  the  salt  lake  of  the  same  name  laid  down  in  Tassin's 
map  to  the  south  of  the  salt  range.  Its  water  is  a  perfect  brine,  but  whence 
the  sslt  is  derived  could  not  be  ascertained.  To  the  west  of  the  lake  the 
mter  is  sweet  and  good  and  in  great  abundance,  issuing  from  the  lime- 
■tone  rock  in  a  clear  stream  behind  the  village  of  Kuhar,  and  flowing  to- 
wds  the  west,  a  very  small  portion  of  it  running  into  the  lake ;  at  the  east- 
en  extremity  of  which  a  small  bum  vrhich  drains  a  valley  near  the  salt 
^ep6t,  and  which  at  the  time  we  passed  it  was  nearly  dry,  appears  to 
cater.  The  banks  of  the  lake  are  covered  with  a  saline  incrustation, 
bat  1  could  get  no  information  as  to  whether  salt  was  deposited  from 
tte  waters  in  the  lake  by  evaporation,  which  must  be  the  case  if  salt 
spm^  still  continue  to  flow  into  it,  a  fact  which  we  could  not  as- 
eertiniL 

The  surface  of  the  lake  is  covered  with  wild  fowl  which  collect  in 
gnat  quantity  wherever  the  smallest  stream  of  fresh  water  enters,  and 
ia  the  neighbourhood  of  which  their  food  is  probably  found.  We  could 
>ot  lean  that  any  fish  existed  in  the  lake,  the  banks  of  which  are 
'vnned  of  a  soft  fceted  blue  mud  covered  with  a  thin  sward.    Fevers 
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are  prevalent  at  Kuhar,  and  no  doubt  are  the  result  of  the  malarious 
exhalation  of  the  lake.  As  coal  was  said  to  occur  to  the  north  of 
Kuhar^  I  yisited  the  locality  at  a  place  called  Narwa,  where  a  clear 
stream  has  cut  its  way  to  the  depth  of  at  least  200  ft.  through  a  series 
of  soil  friable  sandstones  of  a  greyish  colour,  interlaminated  with  beds 
of  red  and  blue  indurated  clays,  all  of  which  dip  to  N.  N.  W.  at 
an  angle  of  25^  and  seem  from  their  general  appearance  to  be  identical 
with  those  which  abut  on  Kuringuli  and  stretch  west  between  the 
Illaguas  of  Thunni  and  Euhoong,  their  lower  strata  resting  on  the 
flinty  limestone  which  forms  the  ridge  of  the  salt  range.  At  the  bot- 
tom of  the  valley  above  mentioned  and  nearly  on  a  level  with  the 
stream,  masses  of  coal  of  a  totally  different  character  from  any  hitherto 
seen  make  their  appearance,  but  in  no  regular  seam,  being  evidently  the 
remains  of  trunks  of  trees  which  in  these  strata  have  become  converted 
into  coal  of  the  character  of  Jet,  and  in  which  in  some  specimens  the 
fibrous  character  of  the  altered  wood  is  most  distinctly  seen.  This 
coal  occurs  in  the  soft  friable  grey  sandstone,  and  near  it  I  found  dis- 
tinct marks  of  leaves  in  the  sandstone  (probably  those  of  a  pahn), 
destitute  however  of  coaly  matter.  No  other  organisms  could  be  foond 
associated  with  the  coal,  but  in  an  indurated  blue  clay  above  the  sand- 
stone indistinct  marks  of  these  were  observed-  The  strata  above  men- 
tioned seem  evidently  of  a  more  recent  character  than  those  to  the 
south,  and  appear  to  dip  under  the  plain  of  the  Illaqua  of  Thunni.  On 
the  tops  of  the  hiUs  formed  by  these  strata  large  deposits  of  travertine 
occur  of  the  same  character  as  described  at  Kuhar,  &c. 

P.  S.  Can  the  small  fresh  water  rivulet  which  forms  the  valley  of 
Nurwa  be  the  drainage  of  the  tank  at  Kutass  ? 

jdpril  Ath* — Kuhar  to  the  salt  mines  of  Surdi. — Left  Kuhar  this 
morning  for  the  purpose  of  visiting  the  salt  mines  of  Surdi  on  the 
south  face  of  the  salt  range*  and  within  a  couple  of  miles  of  the  plAJn 
of  Jhelum.  From  Kuhar  to  the  salt  mine  village  of  Surdi,  a  distance  of 
Mly  6  miles,  the  road  gradually  ascends  through  a  series  of  cultivated 
valleys  between  hills,  covered  with  bushes  of  an  Acanthaceous  shrub^ 
probably  a  species  of  Hypoestes«  which  abounds  on  the  salt  range 
ground  and  affords  a  good  shelter  to  Ghicore  and  Pheasants,  the  former 
of  which  are  at  this  point  very  abundant.  These  hills  are  apparently 
composed  of  a  continuation  of  the  same  series  of  strata  as  seen  to  the 
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N.  of  Riihar,  beneath  which  are  a  saccession  of  conglomerates  of  a 

cdctreous  character,  interlaminated  with  a  limestone  much  resembling 

tliat  of  Knringoli  where  the  Surma  occurs.     Beneath  these  strata  and 

as  one  approaches  the  highest  ridge  of  the  range  at  Surdi,  the  flint 

^estone  crops  out  and  forms  the  top  of  its  bold  southern  escarpment, 

bang  deposited  in  a  stratum  at  least  200  ft.  thick,  on  the  northern 

dope  of  which  is  a  very  richly  cultiTated  valley  stretching  £.  and  W. 

On  descending  from  Surdi  the  same  shell  limestone  and  marl  as  is 

found  above  the  coal  to  the  eastward  was  seen  beneath  the  flint  lime- 

Btone,  but  the  position  of  the  carboniferous  strata  was  completely 

obsored  by  the  enormous  masses  of  rock  which  have  fallen  from  the 

diantegrating  limestone  above,  and  which  are  accumulated  between  this 

and  the  variegated  sandstone  strata  beneath  the  coal-beds.     We  are 

Ktiafied  the  same  lignite  bed  occurs  here  as  to  the  east,  and  if  diligent 

seardi  were  made  in  the  neighbourhood  I  beheve  it  would  be  found, 

although  we  were  unsuccessful,  being  unable  on  account  of  the  intense 

beat  to  search  at  various  points  as  we  could  have  v^hed. 

The  salt  mines  of  Surdi,  three  of  which  I  visited,  have  been  more 
recently  opened  than  those  to  the  east,  and  appear  to  be  constructed 
on  a  better  plan ;  good  flights  of  steps  being  cut  out  of  the  salt  to  faci- 
litate the  ascent  and  descent  of  the  mme,  and  the  roof  of  the  passages 
being  well  supported  by  cross  beams  of  wood.  The  salt  appears  of 
excellent  quahty,  dose  to  the  surface  and  remarkably  compact.  These 
mines  are  under  the  management  of  Peer  Mobumodeen,  who  stated 
tbat  40,000  maunds  of  salt  were  annually  extracted  from  the  mines  at 
this  place,  and  which  is  sent  chiefly  to  Kashmir  and  the  north.*  The 
salt  as  it  b  raised  from  the  mine  is  conveyed  on  camels  to  a  depdt  about 
2  mfles  from  Kuhar  on  the  road  to  Kutass,  none  of  it  being  sent  to  the 
south  nde  of  the  range. 

Jpril  5th. — Kuhar  to  Noorpoor  Suhutta,  9  koe, — From  Kuhar  came 
OB  this  morning  to  Noorpoor  Suhutta.  The  road  skirts  along  the  foot 
of  the  flinty  limestone  hills  and  through  valleys  generally  well  culti- 
vated, but  which  seem  to  be  but  scantily  supplied  with  water.  Noor- 
poor is  nearly  S.  W.  from  Kuhar,  and  situated  more  on  the  ridge  of 
the  range  than  the  latter  place.    Around  it  there  is  rich  cultivation, 

*  We  an  Inclined  to  doubt  the  accuracy  of  the  amoimt  of  salt  excavated  here  as 
stated  aboTc. 
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water  being  abundant  within  8  feet  of  surface.  The  flint  limestone 
generally  prevails  here,  being  at  times  capped  by  the  soft  friable  sand- 
stones and  conglomerates  which  form  the  lower  part  of  the  northern 
slope  of  the  salt  range. 

April  6th. — Noarpoor  and  Nilawan  eoal, — ^A  little  to  the  south  o^ 
Noorpoor>  and  above  the  Nilawan  salt  mines,  the  flint  limestone  forms 
A  precipice  at  least  150  feet  high,  beneath  which  is  the  same  shell  lime- 
■atone  as  is  found  in  other  localities  to  the  £.  above  the  coal  beds,  and 
only  differs  at  this  point  in  being  more  arenaceous.  Beneath  the  shell 
limestone  is  the  yellow  marl,  succeeded  by  bituminous  shales  at  least  30 
feet  thick,  in  which  two  small  seams  of  coal  occur  8  inches  in  thickness 
and  separated  from  each  other  by  about  a  foot  of  shales.  The  coal  is 
identical  in  character  with  that  to  the  eastward,  and  the  carboniferoiis 
strata  at  this  point  seem  only  to  di£Per  from  those  to  the  east  in  their 
being  a  less  deposit  of  coal  and  a  greater  development  of  bituminous 
shales.  Beneath  the  coal  is  the  usual  succession  of  sandstones,  conglo- 
merates, &c.  reposing  on  the  red  saliferous  marls  of  the  Nilawan  salt 
mines,  at  present  closed.  Samples  of  this  coal  were  preserved  and  sent 
along  with  a  specimen  of  the  Kuhar  Jet  coal  to  the  care  of  Miaser  Cyan 
Chund  at  Find  Dadud  Khan,  to  await  my  return  to  that  place. 

Jlpril  7th, — Noorpoor  to  Jabboy  10  koe, — From  Noorpoor  came  on 
to  Jabba,  a  distance  of  10  kos,  passing  the  villages  of  Monara,  Pudnl 
and  Pyle — ^near  the  latter  place,  the  plain  of  the  Jhelum  is  distinctly 
seen,  and  at  this  point  there  is  a  sort  of  valley  across  the  salt  range, 
through  which  a  good  camel  road  is  said  to  exist  leading  to  the  village 
of  Kutta  on  the  south  side  of  the  range.  From  Noorpoor  to  Pyle  the 
road  is  very  rough,  leading  along  hills  of  the  flinty  limestone,  but  from 
Pyle  to  Jabba  the  direction  is  northerly,  and  the  sandstone  strata  ap- 
pears forming  a  more  level  country  than  to  the  south.  At  Jabba  the 
water  is  near  the  surface,  and  raised  from  wells  sunk  about  6  feet  in  the 
ground.  To  the  north  of  the  place  the  strata  seem  altogether  com- 
posed of  soil  friable  sandstones,  conglomerates  and  days,  which  dip  at  a 
yerj  small  angle  towards  the  plain  of  the  Illaqua  of  Ghingee^  and  which 
are  part  of  the  same  series  as  rest  on  the  flinty  limestone  towards  the 
ridge  of  the  range,  and  are  evidently  of  a  much  more  recent  character. 
They  seem  to  be  comparatively  destitute  of  organic  remains,  although 
nodules  of  peroxide  of  iron  are  abundant  in  them,  and  which  has  pro- 
bably been  accumulated  around  a  centre  of  some  organic  matter. 
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Jpril  Sth. — Jabba  to  Tillah,  14  hos. — Being  informed  there  was  no 
road  for  camels  along  the  first  N.  slope  of  the  range,  marched  to  Tillah, 
vhieh  IS  nearly  dne  north  from  Jabba.  Between  these  places  soft  grey 
undstones  and  conglomerates^  interlaminatedwith  beds  of  reddish  clay, 
oeenr,  by  the  desintegration  of  which  a  soil  is  formed  which  is  tolerably 
prodoctiTe  in  the  neighbourhood  of  wells,  these  being  however  very 
scarce  to  the  S.  of  Tillah,  but  increasing  in  number  as  one  descends  to 
tiiat  place,  which  is  situated  on  the  N.  bank  of  a  dry  nullah  of  consi- 
derable me,  from  the  sands  of  which  gold  is  regularly  washed.  At  a 
village  called  Nukha,  about  3  miles  E.  of  Tillah,  gold  is  found  in  consi- 
derable abundance  in  a  nullah  which  fiows  through  a  valley  enclosed  on 
€Mh  side  by  soft  sandstone,  in  which  the  gold  occurs.  The  Gambir  is 
the  name  of  the  nullah,  and  washing  its  sands  ;  about  150  men  are  con- 
stantly employed ;  a  part  of  the  nullah  having  been  fixed  upon  for  the 
operadon,  the  superficial  stratum  of  sand  is  removed,  and  that  beneath 
eolkcted  with  a  wooden  shovel  and  carried  to  the  spot  where  it  is  to  be 
washed — generally  close  at  hand.  The  washing  is  effected  in  a  long 
wooden  box,  resembling  a  small  fiat-bottomed  boat,  wide  at  one  end 
and  narrow  at  the  other,  where  there  is  an  opening.  The  wide  end  of 
this  box  or  Troon,  as  it  is  called,  is  slightly  elevated,  so  as  to  give  its  fiat 
bottom  a  gentle  inclination  towards  its  forepart,  and  a  coarse  sieve  of 
8irkee  or  twigs  of  wood  is  then  placed  on  the  wide  end  of  the  box.  On 
Oua,  portions  of  sand  are  from  time  to  time  thrown,  a  stream  of  water 
being  dashed  upon  them,  by  which  means  the  fine  sand  is  washed  into 
the  troon,  the  coarse  gravel  being  retained  on  the  sieve.  By  continu- 
ity the  washing,  the  lighter  particles  of  the  sand  are  carried  down  the 
indined  bottom  of  the  troon  and  escape  at  the  opening  in  its  forepart, 
while  the  heavier  and  auriferous  san^  assumes  the  highest  level  next 
tiie  point  where  the  stream  of  water  is  applied.  In  a  very  short  time 
nothing  remains  in  the  bottom  of  the  troon  but  a  thin  stratum  of  black 
"•gtif!ri<*  iron  sand,  by  washing  which  its  lighter  particles  are  removed 
and  the  auriferous  portion  concentrated  within  narrow  limits.  When 
this  has  been  washed  in  the  troon  as  much  as  is  considered  safe,  it  is 
lemored  by  the  hand  into  a  drcular  concave  wooden  platter,  called  a 
Paitri,  made  of  the  Tali  tree,  and  resembling  a  shield.  In  this,  by  a 
cbtdlar  motion  it  is  agitated  with  water,  by  which  means  an  additional 
portion  of  the  black  sand  is  got  rid  of  and  washed  away  from  the  in* 
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•lined  rides  of  the  Pattri  by  a  stream  of  water  gkillfullj  applied.  The 
reridue  is  then  nibbed  up  with  a  little  mercury*  which  quickly  amal- 
gamates with  the  gold  sand»  leaving  the  black  portion  behind.  The 
mercury  containing  the  gold  is  then  removed  from  the  Pattri,  enclosed 
in  a  fragment  of  cotton  cloth,  and  placed  on  a  bit  of  live  charcoal,  by 
which  means  the  mercury  is  speedily  vaporized,  leaving  the  yellow  gold 
behind  entangled  with  the  tinder  of  the  cloth,  from  which,  by  rubbings 
it  is  easily  removed.  In  this  state  it  is  taken  to  the  goldsmiths,  who  by 
fusing  it  vrith  borax  remove  all  impurities,  which  they  say  amount  to 
2  rutteea  per  tola  weight,  a  fact  however  which  we  are  inclined  to 
doubt.  The  gold  of  the  Gambir  is  conridered  of  very  fine  quality,  and 
of  a  rich  yellow  colour,  differing  from  the  Mokhudd  gold,  which  is  said 
to  be  sufaid  (white).  At  Nukha  15  troons  are  constantly  at  work,  to 
each  of  which  8  or  10  men  are  attached,  2  or  3  being  occupied  with 
the  operations  of  washing,  while  the  rest  are  employed  digging  the 
sand  and  bringing  it  to  the  troon.  In  the  two  rainy  months  3  or  4  tolas 
weight  of  gold  are  collected  by  each  troon,  which  sells  here  at  Rs.  18 
in  its  crude  state  per  tola.  On  the  lUaqua  of  Tillah  a  tax  is  levied  by 
the  Sirkar  of  Rs.  1 1 0  per  annum  on  account  of  its  gold. 

The  auriferous  sandstone  strata  seem  to  stretch  along  the  N.  side  of 
the  salt  range,  dipping  under  the  plain  situated  between  this  and  the 
Hazara  country,  and  extending  west  to  the  Indus. 

Note. — From  repeated  enquiries  among  the  gold  sand  washers  I 
could  not  discover  that  Platinum  occurs,  though  this  is  most  probable^ 
— ^these  two  precious  metals  being  generally  found  associated.  It  would 
remain  behind  in  the  heavy  black  sand  after  the  mercuxy  is  removed  by 
amalgamation.  The  natives,  contrary  to  their  usual  careAil  habits* 
take  no  means  for  recovering  the  mercury  used  in  the  extraction  of  the 
gold,  apparently  not  bemg  aware  that  such  could  be  effected.  In  the 
Hazara  country  the  grains  of  gold  are  sometimes  found  of  such  8ize> 
it  is  said,  as  to  be  capable  of  removal  by  picking  them  from  the  sand 
in  which  they  are  contained. 

April  9th. — Tillah. — Sunday.    Despatched  diary  to  Lahore* 

Jpril  lOth. — Tillah  to  LingewaUa^  10  koe. — From  Tillah  came  on 
to  Lingewalla,  through  a  flat  barren  country,  the  soft  sandstone  strata 
being  close  to  the  surface  and  covered  only  by  a  very  shallow  soil.  On 
this  march  water  is  very  scarce,  though  to  be  foimd  at  a  conaiderable 
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depth.  Around  Lingewalla  there  are  only  3  wella  dog  neiur  the  bed  of 
a  small  nullah,  and  in  which  the  water  at  present  is  about  10  feet  from 
sarfi»e^  and  very  good.  Gold  is  also  collected  here,  and  at  Li^gar, 
about  2  koa  distant. 

April  lltk, — LingewaUa  to  Moultan,  10  koe. — ^Lingewalla  to  Moul- 
tiB,  thioogh  a  ooontry  of  the  same  character  as  previous  march,  but 
eten  moie  barren.  Passed  Tamun  about  3  miles  from  Moultan,  near 
which  is  a  nullah  called  the  Unkur,  where  gold  is  found.  At  Moultaa 
gold  is  also  washed  from  a  nullah  of  the  same  name,  in  which  are  some 
good  sections  of  the  sandstone,  conglomerates  and  day  strata,  which 
dip  to  N.  at  an  angle  of  10^.  From  Tamun  a  road  leads  to  Kalibsgh 
direct. 

jfyril  I2th. — Moultan  to  Trapp,  4  kot. — Game  on  to  Trapp  this 
morning — a  very  short  march.  This  village  is  situated  on  the  W. 
bank  of  the  river  Swauk  or  Surwauk  which  is  famous  for  the  amount 
of  gold  it  yields.  At  present  it  is  but  a  small  stream,  being  not  more 
than  a  foot  deep  and  30  fl.  broad.  On  the  road  to  Trapp  passed  the 
villages  of  Shah  Mahomed  Walla  and  Jubbee.  At  Trapp  there  is  a 
good  deal  of  cultivation,  water  being  abundant  and  good  near  the  sur« 
hee. 

April  13M. — From  Trapp  came  unto  Mokhudd  by  a  very  hilly  road. 
This  village  is  situated  on  the  Indus,  and  in  the  angle  formed  by  the 
juncdon  of  a  nullah  of  the  same  name  with  that  river.  At  this  point 
the  Indus  does  not  appear  above  400  yards  wide,  its  course  being  N* 
N.  E.  and  S.  8.  W.,  and  confined  by  soft  sandstone  and  strata  and 
ooiiglonierates»  which  rise  abruptly  from  the  river,  here  flowing  with 
considerable  rapidity.  Conglomerates  are  at  this  point  very  abundant, 
being  chiefly  composed  of  boulders  of  primitive  rocks  cemented  in  a 
highly  calcareous  sand.  Between  Trapp  and  Mokhudd  in  many  places 
are  deposita  of  diluvium  full  of  rolled  boulders  of  rocks  of  all  ages, 
apparently  increaong  as  one  approaches  the  Indus.  Among  these  we 
obtained  a  beautiful  species  of  Delphinum,  which  we  have  not  observed 
before  on  the  salt  range.  At  Mokhudd  the  gold  .washing  is  carried  on 
atensivdy  both  in  the  sands  of  the  Indus  and  nullah  of  same  name. 
Aoeoiding  to  Herr  Bitas  kardar,  in  the  year  1844,  409  tolas  of  gold 
were  coUeeted,  on  which  Rs.  1280  of  tax  were  levied  by  the  Sirkar. 

In  1845,  272  tolas,  tax  Bs.  988. 
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In  1846,  332  tolas,  Do.  Bs.  990. 

At  present  the  tax  is  Bs.  3-2  annas  per  tola  of  12  annas  the  rupee. 

Great  complaints  were  made  by  the  sand-washers  of  their  being 
almost  bound  to  sell  the  gold  they  collect  to  the  Btopareee^  who  they 
say  will  not  pay  them  in  money,  but  only  give  them  an  equivalent  in 
the  shape  of  food  and  clothes.  The  gold  here  sells  at  Bs.  15  the 
tola  of  12  annas  the  rupee.  The  inhabitants  of  this  place  are  de- 
scribed  as  a  very  lawless  set,  and  not  at  all  inclined  to  pay  attention  to 
the  orders  of  Herr  Bilas  the  kardar,  who  says  he  has  much  trouble 
with  them. 

No  coal  is  known  to  occur  in  this  neighbourhood,  the  rocks  being  all 
of  a  comparatively  recent  date.  Sulphur  occurs  at  Jubba,  18  kos 
from  Mokhudd  on  the  Indus. 

Mulk  UUah  Yar  Khan,  jageerdar  of  Kalibag,  came  with  his  son  to 
meet  me  here,  and  presented  a  nuzzur  of  1 1  Mahomed  Shah  rupees* 
He  stated  that  Captain  Christopher  took  with  him  on  his  downward  trip 
in  the  Indus  steamer  120  maunds  of  coal  from  Kalibag,  two  kinds  of 
which  there  occur. 

April  \Ath, — Mokhudd  to  Kalibag  by  water,  12  koe. — From  Mo- 
khudd came  down  the  Indus  in  a  boat  in  3^  hours,  the  distance  to 
Kalibag  in  this  way  being  12  kos,  while  by  land  it  is  said  to  be  19, 
and  the  road  very  bad,  the  villages  of  Kani,  Miker,  Shucker  and  Musan 
intervening.  From  Mokhudd  to  Kalibag  the  river  is  confined  within 
narrow  limits  by  the  soft  sandstone  strata,  which  at  the  former  place 
are  nearly  horizontal  and  of  moderate  height  above  the  river,  while 
towards  the  latter  locality  these  ascend  at  a  considerable  angle,  and  at 
Dunghote,  3  miles  from  Kalibag,  form  barren  rocks  of  great  height, 
which  overhang  the  river  on  each  side  and  seem  to  stretch  to  the  W« 
forming  a  high  range  of  hills.  The  course  of  the  stream  above  Kalibag 
seems  very  free  of  shallows  or  rocks,  and  apparently  is  of  great  depth, 
flowing  with  a  considerable  current.  Two  miles  below  Mokhudd,  on 
W.  bank  of  the  river,  is  a  small  village,  Buckwan.  Three  miles  lower 
down  on  £.  side  is  the  entrance  of  the  Swank  river,  a  kos  below  which 
is  the  small  village  of  Peer  Pyai ;  below  this  on  opposite  side  are  the 
Tillages  of  Goli  and  Tulliah,  from  which  latter  place  the  strata  on  each  side 
of  the  river  rapidly  ascdnd  to  Dunghote,  dipping  to  N.  at  an  angle  of 
S&^.  Below  Dunghote  the  salt  mines  appear  on  both  sides  of  the  river. 
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the  salt  mine  TiUage  of  Maree  being  on  the  E.  bank,  and  about  a  mile 
above  Kalibag,  where  the  Indus  escapes  from  the  hills  and  increases  in 
vidth  as  it  flows  through  the  level  country  of  the  Esan  Khails  on  W* 
md  Kucha  on  E.  side.  Kalibag  is  but  a  small  place,  built  on  the  W« 
bank  of  the  Indus,  and  dose  upon  the  river,  its  houses  rising  one  above 
the  other  in  terraces  on  the  side  of  a  salt  hill.  The  alum  kihis  form 
the  most  striking  feature  of  the  village — ^their  red  mounds  rising  here 
and  there  in  the  middle  of  the  town.  This,  along  with  various  manu* 
htUmes  of  iron  goods  and  cloths,  constitute  the  chief  employment  of 
the  natives,  who  seem  to  suffer  from  goitre  to  a  great  extent,  numerous 
individuals  being  seen  walking  about  vnth  tumours  on  their  necks  as 
large  as  their  heads* 

In  Kalibag  there  are  14  alum  works,  12  of  which  are  at  present 
nofking.  The  alum  is  prepared  from  a  black,  highly  bituminous  shale 
called  Bolt  containing  a  quantity  of  iron  pyrites,  and  which  is  brought 
from  Cheetah,  about  2  miles  distant,  and  several  other  localities  in  the 
hills  around  Kalibag.  This  shale  is  coarsely  powdered  and  deposited 
in  layers  about  a  foot  thick,  between  each  of  which  a  thin  stratum  of 
brushwood,  grass  or  other  combustible  material  is  placed.  These  layers 
being  piled  up  to  a  height  of  20  or  30  feet  are  set  fire  to,  and  the 
whole  allowed  to  bum  slowly,  water  being  from  time  to  time  sprinkled 
on  the  mass,  to  facilitate  the  reaction  of  the  ingredients  in  the  kiln  on 
each  other.  When  the  combustion  is  completed,  which  occupies  6  or  8 
months,  according  to  the  size  of  the  kiln,  the  shale  has  assumed  a  brick 
red  color  and  its  surface  is  encrusted  vrith  a  coating  of  alum  mixed 
with  sulphate  of  iron.  This  burnt  kiln  affords  the  materiak  for  the 
alum  preparations,  and  portions  of  it  are  deposited  in  a  baked  earthen 
vat,  which  is  constructed  dose  to  the  kiln,  and  a  little  below  the  level 
of  its  base,  and  in  it  are  lixiviated  vritii  water.  When  this  is  satu- 
iited  vrith  the  crude  alum,  it  is  run  off  by  an  opening  in  the  lower  part 
of  the  vat,  into  another  one  of  the  same  dimensions  and  character, 
vdien  any  muddy  particles  are  allowed  to  settle.  After  being  allowed 
to  rest  in  2nd  vat  for  6  or  8  hours,  it  is  then  slowly  run  off  into  ano- 
ther smaller  one  in  a  lower  level,  and  close  to  a  large  evaporating  iron 
pan,  into  which  the  alum  liquid  is  conveyed,  and  when  boiling  mixed 
with  a  brownish  earth  which  is  here  called  Jumsau,  and  appears  iden« 
tieal  with  the  saline  incrustation  abundant  in  all  jungles  in  the  N.  W. 
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proTinoeSy  called  Bek,  and  which  is  a  mixture  of  sulphate  with  carbonate 
of  soda.  When  a  proper  quantity  of  this  has  been  added,  which  is 
judged  of  firom  the  appearance  of  the  liquid,  the  whole  is  allowed  to 
settle  and  the  clear  liquid  then  remolded  into  smaller  earthen  yats,  where 
it  is  allowed  slowly  to  crystaUixe  for  several  days.  By  this  means  crys* 
tals  of  alum  are  separated  of  a  small  sixe  and  pinkish  color  froxa  the 
brown  impure  mother  liquor,  from  which  they  are  removed,  and  allowed 
to  dry  for  a  short  time.  These  crystals  are  then  fused  in  their  own 
water  of  crystallization  in  an  iron  pan,  and  when  in  a  fluid  state  are 
removed  into  gnrrahs,  where  for  8  or  10  days  they  are  allowed  to  crys- 
tallize. The  solid  mass  of  alum  in  the  interior  of  the  gurrah  is  then 
pierced  with  a  pick  and  the  gurrah  inverted  so  as  to  allow  any  uncrys- 
tallized  alum  liquor  to  escape.  The  gurrah  is  then  broken,  and  the 
alum  moulted  to  its  form,  removed  to  the  depot  for  sale  or  exportation. 
It  is  generally  of  a  light  brown  colour  and  evidently  contains  iron  and 
other  impurities. 

By  acting  on  successive  portions  of  the  kiln  in  the  above  way,  the 
whole  is  by  degrees  converted  into  alum  of  marketable  quality. 

A  kind  of  alum  called  Kaee,  is  prepared  for  dyers  from  a  light  grej 
shale  containing  silky  crystals,  of  what  appear  to  be  sub-sulphate  of 
alumina.  This  shale  is  coarsely  powdered  and  dipped  in  the  liquor 
separated  from  the  small  crystals  of  alum.  It  is  then  removed  and 
dried  in  irregular  shaped  masses  of  about  a  seer  weight  each,  which  are 
of  a  brownish  color.  When  dry  these  get  a  second  dip  in  the  same 
alum  liquor,  and  are  again  dried,  becoming  of  a  tawny  yellow  colour^  in 
which  state  they  are  sold  to  dyers  at  8  annas  per  maund. 

The  shale  from  which  this  variety  of  alum  is  manufactured  is  found 
associated  with  the  other  alum  shales  around^  but  in  moderate  quantity. 
Its  price  is  5  annas  per  maund.  In  Kalibag  there  are  about  12,000 
maunds  of  alum  manufactured  annually,  which  here  sells  at  Bs.  3  per 
maund.  The  average  daily  expenditure  in  all  the  alum  works  in  the 
village  is  stated  as  Bs.  12. 

Note. — The  Bol  or  alum  shale  is  landed  by  workmen  at  the  alum 
works  in  Kalibag,  at  prices  varying  from  14  to  17  maunds  the  rupee, 
according  to  the  distance  it  has  to  be  brought,  the  workmen  being  sap* 
plied  with  mining  instruments. 
.   The  price  of  the  Jurmau,  or  earth  which  is  added  to  the  crude  alum 
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liipiid,  is  3^  Buimds  for  the  rupee  of  13  axuias»  which  is  uniyersal  here. 

Tlie  lizrriatiiig  yats  are  12  ft.  square  hj  1  ft.  5  in.  deep. 

The  eraporatuig  yats  in  which  the  small  crystals  of  alum  are  depo- 
sited aie  8  ft.  8  in.  long,  5  ft.  5  in.  broad  and  1  ft.  5  in.  deep. 

The  ganahs  in  which  it  is  finally  crystallised  are  1  ft.  8  in.  deep, 
the  same  breadth  at  shoulder,  and  6  in.  wide  at  mouth. 

April  15M. — KaUbag. — ^Visited  the  salt  mines  here,  which  are  situ* 
ated  on  both  sides  of  the  riyer  aboye  Kalibag  at  a  yiUage  called  Maree. 
The  rock  salt  forms  a  hill  between  Kalibag  and  a  nullah  called  the 
Loon,  which  enteiB  the  Indus  opposite  Maree  on  the  N.  side  of  the  riyer, 
sod  is  worked  at  yarious  points  from  the  surface,  there  being  no  need 
lor  anking  mines,  the  rock  salt  haying  tumbled  down  in  immense 
masses  from  the  heights  aboye,  requiring  only  to  be  broken  into  por« 
tions  fit  for  remoyal.  The  salt  is  of  excellent  quality  on  the  £.  side 
of  the  lull,  but  on  its  west  side  is  mixed  with  a  great  deal  of  red 
marl  which  deteriorates  its  quality.  The  stratification  of  the  salt  is 
more  apparent  here  than  in  any  place  we  haye  seen  to  the  £.,  and  dipa 
to  N.  W.  at  an  angle  of  40®.  The  marl  is  interkminated  with  a  strata  of 
gypsum,  which  generally  is  of  an  earthy  character,  the  saccharine 
gypsum  being  less  abundant  than  in  salt  marls  to  the  east.  The  prin- 
cqud  salt  workings  on  the  N.  side  of  the  Indus  at  Kalibag  are  in  the  bed 
of  die  Loan  nullah,  and  on  its  W.  side,  the  soft  sandstone  strata  rising 
up  into  a  high  range  stretching  N*  on  its  £.  side.  About  a  mile  from 
flie  mouth  of  the  nullah  thin  strata  are  seen  crossing  its  beds  and  ex- 
tcndiDgalongits  W.  bank,  reposing  on  other  sandstones  andcon^omerates^ 
eontaiiung  masses  of  siliceous  limestone  and  primitiye  rocks.  Beneath 
these  in  regular  succession  appears  a  deposit  of  the  same  white  siliceous 
Kmesftone  with  fossils,  as  seen  to  the  £.  and  of  great  thickness,  its 
lower  strata  being  arenaceous  and  succeeded  by  an  immense  deyelop- 
ment  <»f  bituminous  shales  charged  with  pyrites  and  containing  small 
isama  of  coal,  none  la^er  that  we  saw  than  ^  of  an  inch  to  ^  an  inch 
thick.  This  is  the  shale  from  which  the  alum  is  made,  and  in  it  rega- 
kr  shafts  are  sunk,  from  which  the  shale  is  excayated ;  one  I  measured 
haying  a  depth  from  sur&oe  of  207  feet.  The  working  of  the 
diale  is  attended  with  frequent  accidents,  from  the  loose  nature  of  the 
strata  which  are  constantly  tumbling  into  the  shaft.  Here  and  there 
die  shaiss  are   interbminated   with   beds   of  indurated  calcareous 
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days   which  abound   in  fossils,   these   being   also  detected    in   the 
shales.    At  this  point,  known  by  the  name  of  Chutah,  one  of  the  alum- 
shale  shafts  spontaneously  took  fire  5  or  6  years  ago,  and  has  since 
been  steadily  burning,  and  from  the  mouth  of  the  mine  a  column  of 
smoke  is  at  present  constantly  issuing  resembling  that  from  the  funnel 
of  a  large  steamer.     The  fire  is  cTidently  the  result  of  the  chemical 
decomposition  of  the  iron  pyrites  in  the  shale,  an  occurrence  not  at  all 
unfrequent  in  British  Colleries.     No  workable  seam  of  coal  occnis 
here  as  far  as  we  could  discover,  its  place  being  supplied  by  the  exten- 
sire  deposit  of  bituminous  alum  shale.     Beneath   the  shales  several 
strata  of  calcareous  sandstone,  conglomerates  of  older  rocks  and  a  succes- 
sion of  brown  and  red  sandstones,  which  to  the  W.  side  of  the  salt  range 
become  mixed  with  an  extensive  series  of  red  and  blue  clays,  and 
bituminous  shales,  some  having  the  appearance  of  a  coarse  coal,  and 
containing  loose  masses  of  a  species  of  coal  resembling  jet,  which  may 
be  picked  out  of  the  shales  in  considerable  quantity,  but  has  none  d 
the  characters  of  a  regular  coal  seam.     About  40  or  50  maunds  of  this 
jet  or  fossil  wood,  and  about  the  same  quantity  of  bituminous  shale, 
supposed  to  be  coal,  were  taken  as  fuel  by  Gapt.  Christopher  in  his 
downward  voyage  in  a  steamer  from  Kalibag.    The  extensive  develope- 
inent  of  bituminous  shales  in  the  position  here  noticed  among  the 
variegated  sandstone  strata  above  the  salt,  is  quite  different  from  what 
is  seen  in  the  salt  range  to  the  £.  as  far  as  we  have  examined,  these 
being  almost  entirely  confined  to  a  position  between  the  variegated 
sandstones  and  white  siliceous  flint  limestone,  being  apparently  a  number 
of  the  latter  deposit.     Beneath  the  variegated  sandstone  shales,  seemed 
conglomerates  of  immense  thickness,  reposing  on  a  light  colored  argi- 
laceous  limestone,  between  which  and  the  salt  marl,  are  various  red  and 
brown  sandstones  and  indurated  red  clays.    All  these  strata,  from  the 
siliceous  flint  limestone  downwards  to  the  salt,  seem  to  dip  to  the  N. 
W.  at  an  an^e  of  from  40°  to  45®,  but  in  several  places  shew  marks  of 
having  been  subjected  to  disturbing  agencies. 

Note* — ^The  alum  shale  from  both  sides  of  the  salt  range  is  carried 
on  bullocks  from  the  mouth  of  the  pits  to  Kalibag,  and  if  a  seam  or 
seams  of  such  lignite  as  is  found  at  the  various  points  already  noticed 
to  the  eastward  would  be  discovered,  it  could  be  excavated  in  the  same 
way  as  the  shales  and  removed  to  Kalibag  at  a  trifling  expense* 
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4pri/  IStk.'^KaUbag. — Sunday. 

JprU  \7tk. — Ditto, — Unable  to  go  out  in  consequenoe  of  heavy 
rm.  Iron  is  manufactured  about  30  miles  to  the  W.  in  the  hills  at 
s  plaee  called  Kamgoorum.  Wood  charcoal  is  used  for  the  fusion  of 
the  ore.  The  iron  is  brought  to  Kalibag  in  coarse  lumps  of  pig  iront 
ssd  is  of  very  inferior  quality. 

April  \%th, — KaUbag.^^iAt^  the  alum  shale  locality  of  Cheetah 
ia  hopes  of  diBCoyering  a  seam  of  lignite,  but  was  unsueoeBsful,  the 
eosly  matter  bemg  generally  disseminated  through  the  shales.  In  a 
okareous  blue  clay  interlaminated  with  the  shales,  fossils  are  abundant, 
IB  wdl  as  in  the  calcareous  strata  above  and  below  these. 

PetroUmm  is  found  at  a  place  called  Jabbee,  on  the  6.  of  Indus,  7 
kos  from  Kalibag,  among  the  hills.  It  exudes  from  the  rocks  and 
ioats  on  the  surftce  of  water,  where  it  is  collected  in  quantity,  and 
Vomed  by  the  natives  around  in  place  of  oil  in  their  lamps.  It  is 
known  under  the  name  of  Gunduk  ka  tal.  From  the  description  of 
the  locality  where  it  is  found,  we  infer  it  exudes  from  the  neighbourhood 
of  alum  shales,  and  is  probably  the  result  of  the  spontaneous  combus* 
tion  of  these  strata,  during  which  it  exudes  to  the  surface  along  vrith 
vatsTf  vapour.  It  is  of  a  dark  brownish  colour,  the  most  penetrating 
Rodl  and  bums  with  a  yellow  and  smoky  flame.  Its  medicinal  properties 
do  not  seem  to  be  known  to  the  natives,  who  use  it  only  as  a  source  of 
li^t  in  their  lamps.  At  Jabbee  salphur  is  also  found  in  small  quan^ 
ti^. 

April  19/A. — KaUbag  to  Gurree,  8  kos. — ^Left  Kalibag  and  crossed 
the  Indns,  after  which  came  on  to  Gurree,  the  road  running  8.  S.  E. 
psiallel  with  the  salt  range,  and  about  2  miles  from  its  base,  through  a 
jimgiy  country  of  little  interest.  In  the  district  there  is  a  great  scarcity 
of  water,  this  article  being  only  found  around  the  villages,  the  principal 
of  whiefa  is  Dankhail,  3  kos  from  Kalibag.  At  Ghirree  there  are  two 
«dls,  bat  only  one  yields  wat^  fit  for  drinking ;  the  water  is  reached  at 
20  feet  from  surface,  and  hence  a  hurge  supply  might  be  procured  were 
mote  wells  dug. 

At  Tnttee,  a  small  village  3  miles  from  Gurree,  the  Jumsau  used  in 
the  preparation  of  alum,  is  procured.  An  efflorescence  is  scraped  from 
the  surfsce  of  the  ground  in  the  jungle  around,  its  soluble  part  dis- 
nlved  by  water»  and  the  solution  dried  up  in  the  sun  in  gurrahs,  is  what 
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is  sold  to  the  alum  manufacturers  of  Kalibag  as  Jumsau*  The 
efflorescence  is  called  kuUur,  that  of  the  jungle  forming  Jumsau,  while 
the  kullHT  of  the  Tillage  is  said  to  yield  nitre. 

April  20th. — Gurree  to  Musakhaii^  10  kos. — From  Gurree  came 
on  to  Musakhail,  through  the  same  jungly  country  as  in  last  march, 
where  water  is  very  scarce.  The  only  village  passed  was  Swae,  about 
3  kos  from  Gurree ;  from  the  former  place  the  range  takes  a  turn  to 
the  E.  running  again  S.  towards  Musakhail^  which  is  a  small  place  ia 
the  middle  of  the  jungle,  with  but  little  cultivation  around  it»  and  no 
wells,  water  being  obtained  at  the  foot  of  the  range,  above  a  kos  distant, 
from  a  small  stream  of  water  which  issues  from  the  limestone  rocks. 

April    2lst. — Musakhail. — Having   heard   that  coal  occurred  at 
Numbhul,  3  kos  distant  across  the  hills,  halted  for  the  purpose  of  visit- 
ing the  locality.    The  range  at  this  point  seems  formed  of  limestone 
and  highly  calcareous  sandstones.    At  a  place  called  Bukh,  nearly  op- 
posite to  Musakhail,  and  about  2  kos  from  that  place,  bituminous 
shales  occur  beneath  the  white  flinty  limestone  which  forms  the  crest 
of  the  range.    These  shales  are  developed  but  to  a  small  extent,  and 
contain  but  a  trifling  amount  of  coal,  having  the  appearance  of  a  coarse 
charcoal,  which  also  occurs  in  thin  lamina  in  a  white  calcareous  sand- 
stone immediately  beneath  the  shales,  which  are  charged  with  alum  and 
sulphate  of  iron.     The  coal  is  found  in  no  regular  seam,  but  rather 
in  detailed  fragments  among  the  shales,  and  hence  is  quite  unlikely  to 
be  of  any  use  in  a  commercial  point  of  view.     From  the  shales  down- 
wards to  the  foot  of  the  range  on  W.  side  is  a  development  of  calca- 
reous strata,  which  we  have  observed  nowhere  in  the  range  to  the  same 
extent  near  the  shales ;  these  may  deserve  the  name  of  calcareous  sand- 
stones, but  generally  the  rock  is  a  fine-grained  siliceous  limestone  con- 
taining flints,  and  towards  its  lower  part  abounding  in  fossils.     From 
top  to  bottom  of  the  range,  the  strata  all  dip  to  the  N.  E.  at  an  angle 
of  45^,  and  excellent  sections  are  exposed  in  the  valley,  through  which 
the  stream  of  water  flows  which  supplies  Musakhail.    This  water  has  a 
milky  color  resembling  that  of  the  Indus,  which  results  from  its  con- 
taining a  quantity  of  calcareous  mud,  which  a  little  alum  very  rapidly 
removes,  rendering  the  water  perfectly  clear. 

April  22nd. — Musakhail  to  Dwoda,  1 2  hos. — From  Musakhail  came 
on  to  Dwoda,  by  a  road  or  path  leading  along  the  foot  of  the  hill^ 
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tnd  ooFered  with  loose  stones  rolled  from  the  heights  above.  Towards 
Dwoda,  the  range  of  hUls  increases  in  height^  and  here  and  there  to- 
mrds  their  base,  the  salt  marl  makes  its  appearance.  Around  Dwoda, 
vhich  is  but  a  small  Tillage,  the  water  is  salt,  the  supply  of  drinking 
viter  being  obtained  2  kos  distant  in  the  hills>  from  a  small  spring 
which  iasuea  from  the  limestone  strata, — all  that  flows  from  the  strata 
inferior  to  these  being  charged  with  salt. 

Rock  salt  occurs  here,  but  is  not  at  present  excavated  except  surrep- 
titiooslj,  bj  the  villagers  around,  who  are  generally  a  lawless  set  of 
Pitfaans. 

Towards  the  foot  of  the  hills  in  this  and  last  march  several  fields  of 
perennial  cotton  were  seen,  the  plants  being  very  green,  but  small. 

Jpril  23rd. — Dwoda  to  Furchoy  8  kos, — From  Dwoda  came  on  to 
Ynrdia — a  small  place  situated  at  the  foot  of  the  hills.  It  is  very 
ill  supplied  with  water,  which  is  found  about  a  kos  distant  in  a  small 
stream  which  issues  from  the  hmestone  strata  above  the  salt  marl,  and 
is  the  only  source  of  fresh  water  near — ^any  which  issues  from  the  hills  at 
a  lower  level  being  quite  salt.  The  benefit  of  a  small  tank  in  which 
the  fresh  water  might  accumulate  here  would  be  immense ;  and  as  good 
materiak  for  its  construction  are  at  hand,  its  expense  would  not  be 
very  great*  At  Vureha  there  is  a  salt  mine  superintended  by  a  Mun- 
shi  of  Misser  Bulla  Bam. 

JprU  24th, — Vureha  to  Khond,  12  kos, — ^Marched  to  Khond,  over  a 
most  execrable  road  covered  with  loose  round  stones,  which  have  rolled 
down  from  the  hills  above.  Passed  the  villages  of  Chooah,  Dokh, 
Jubbee  and  Chunkie.  At  the  former  place  there  is  a  small  kutcha 
tank  made  for  the  use  of  villagers,  most  of  whom  are  employed  exca- 
fating  salt,  which  is  found  in  the  red  marl  above  the  village.  At  Khond 
vater  is  also  very  scarce,  being  as  at  Vureha,  only  obtainable  in  small 
-quantity  as  it  issues  in  a  small  stream  from  the  hmestone  rocks.  Wells 
rank  at  the  foot  of  the  hills  afford  only  brackish  water,  quite  unfit  for 


AprU  25M. — Khond  £o  Naree^  10  hos, — Came  on  to  Naree.  From 
Khond  the  road  leaves  the  hills  and  passes  through  a  level  cultivated 
country,  where  water  however  is  very  scarce.  At  Naree,  a  jageer  of 
8hum  Shere  Sing's,  there  is  a  kutcha  tank  of  water  for  the  supply  of 
Ihe  viUagers.    The  water  is  brought  by  a  conduit  from  Kutta,  about 
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2  miles  eastward  near  the  hillS)  and  where  a  small  stream  of  fresh  water 
flows.  In  the  tank  it  is  Terj  muddy  bat  sweet.  Passed  the  Tillages 
of  Yahur  and  Pmdee»  the  former  3  and  the  latter  3^  kos  from  Khond. 

April  26M» — Naree  to  Kukanee,  14  kos. — From  Naree  marched  to 
Kuhanee^^the  road  level,  and  leading  through  scanty  bosh  jun^  which 
is  eleared  away  around  the  villages,  the  soil  appearing  to  produce  good 
crops  of  wheat  and  harley.  Passed  the  villages  of  Tulookur  and 
Tessowal,  the  former  3  kos  the  latter  5  kos  from  Naree.  Both  are 
villages  of  some  sixe,  but  ill  supplied  with  water  from  imperfect  kutcha 
tanks.  At  Kuhanee  there  is  a  kutcha  tank  of  considerable  Siie, 
being  filled  from  the  Jhelimi,  which  is  about  4  miles  distant,  and  in 
which  the  water  is  sweet  and  tolerably  clear. 

Jpril  27tk* — Kuhanee  to  Ahmedabady  7  hoe* — Came  on  to  Ahme- 
dabad,  a  town  of  considerable  size,  situated  on  a  branch  of  the  Jhelum. 
Between  Kuhanee  and  this  place  the  country  is  well  cultivated,  and 
about  4  kos  from  the  former  is  Lungur,  a  place  little  inferior  in  siie 
to  Ahmedabad,  and  about  a  mile  from  the  Jhelum.  Between  these  two 
places,  and  gradually  approaching  the  Jhelum  to  the  £.  of  Ahmedabad> 
are  high  clay  banks,  which  about  120  years  ago  were  those  of  the 
branch  of  the  Jhelum  which  now  flows  to  the  S.  of  the  town. 

28M  April.— Almedabad  to  Find  Dadud  KkoHy  10  Ao^.-^Beaohed 
Pind  Dadud  Khan.  From  Ahmedabad  the  country  is  flat  and  covered 
with  a  saline  efflorescence,  which  seems  destructive  of  v^tation. 
Passed  the  villages  of  Surobee,  Rolpore  and  Kourah.  The  former  is 
considerably  to  the  left  of  the  road,  and  near  the  hills.  On  reaching 
the  place  received  the  news  of  an  outbreak  having  occurred  at  Moultaa* 
and  of  a  European  Raiment  and  one  of  Native  Infantry  having  been 
ordered  to  mardi  on  that  place.  Drew  on  Misser  Oyan  Chund  for  Bs. 
100>  and  directed  him  to  give  an  advance  of  pay  to  the  6  Sowars  and 
Munshi  who  accompany  me,  to  the  amount  of  Bs.  5  eachi  they  pro- 
fessing to  have  no  money  to  pay  their  expenses. 

AprU  29th.— Pind  Dadud  £Aan.— Dispatched  diary  to  Lahore 
yesterday.  Received  a  visit  from  Misser  Gyan  Chund>  who  informed 
me  that  2  sahibs  had  been  wounded  at  Moultan,  and  that  the  whole 
country  was  in  rebellion. 

A  new  loeahty  for  coal  has  lately  been  found  at  Mukrass^  3  kos  from 
Dundhote.    It  is  of  the  same  character  as  the  coal  of  other  places 
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annmd  Pind  Dadud  Khan,  but  of  an  inferior  quality,  containing  much 
Immn  half  decomposed  vegetable  matter. 

Jpril  SOth.^-Phtd  Dadud  Khan  to  Reipoar,  crossing  the  Jhelum^  5 
Am. — ^Left  Find  Dadud  Khan  this  morning,  and  crossed  the  river  to 
fieipoor,  where  I  encamped*  Reipoor  is  about  4  miles  above  Find 
Dadud  Khan,  and  at  this  season  boats  cross  the  Jhelum  most  easily  at 
this  point,  the  passage  at  Meanee  being  very  troublesome  from  numerous 
shallows  in  the  bed  of  river,  and  the  eidstence  of  numerous  deep  nullahs 
between  the  chief  branch  of  the  river  and  Pind  Dadud  Khan. 

May  \st» — Reipore  to  Phtekie,  12  koe* — ^From  Reipoor  to  Phiekie, 
a  rather  long  march.  Water  here  slightly  brackish,  in  wells  50  feet 
deep.     Temp,  in  tent  100*'. 

2nd  May. — Phiekie  to  Kumira,  12  kos. — Phiekie  to  Kumira,  through 
a  jungly  country.    Water  abundant  and  pretty  good.    Ther.  at  lOlo. 

3rd  May. — Kumira  to  Ramnuggur,  erossiny  the  Chenab,  7  hoe. — 
From  Kumira  came  on  to  Treka,  and  from  thence  struck  off  to  the 
right  to  a  village  named  Sanm,  close  to  the  bank  of  the  Ghenab,  where 
I  got  into  a  boat,  and  after  4  hours  on  the  river,  reached  the  S.  bank  and 
came  on  to  Bamnuggur.  At  this  season  the  Chenab  is  greatly  flooded 
and  full  of  shallows,  which  renders  its  navigation  highly  troublesome ; 
camels  are  ferried  across  the  river  about  a  mile  above  Sarun,  but  to  get 
to  it  there  are  several  deep  nullahs  to  be  forded.  At  Bamnuggur  put 
up  in  the  Bara-deny,  which  only  requires  to  be  furnished  with  doors  to 
make  it  a  very  snug  residence. 

4th  May. — Ramnuggur  to  Oodewalla,  10  koe, — Temperature  most 
intense,  106<>.    Water  bad,  but  abundant. 

5th  May, — Muttoo,  8  ^o«.*— Oodewalla  to  Mnttoo.  Temperature  in 
tent  108®.    Water  has  a  slight  smell,  but  is  abundant. 

6th  May. — Suntipoara,  7  hoe. — ^Muttoo  to  Suntipoora,  where  water  is 
abundant  and  good.    Temp.  104®. 

7th  May^ — Came  on  to  Pind  de  dass  ka  kote,  in  the  morning,  and 
rode  into  Lahore  in  the  evening. 
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*«*  The  koe  mentioned  in  the  above  diary  may  be  reckoned  at  1^ 
miles. 
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Note  on  the  Limits  of  Perpetual  Snow  in  the  Himalayas,    By  d 

J.  D.  Cunningham^  Engineers. 

I  hare  jast  read  Lieut.  R.  Strachey's  interesting  paper    on 
limits  of  perpetual  snow  in  the   HimalajaSy*  in  which  he  satiB: 
torilj  estahlishes  that  the  elevations  hitherto  assigned  to  the  phe 
menon  hare  heen  under-estimated,   and  that  in  truth  snow  is    o 
to  he  permanently  found  at  about  1 5,000  feet,  on  the  southern^  and 
about  18,000  feet  on  the  northern  boundaries  respectively,  instead  of 
about  13,000  and  16,500  feet,  as  hitherto  supposed.     Lieut.  Strach 
very  well  shows  that  Humboldt  has  attached  undue  weight  to  the  casi 
or  partial  observations  of  travellers  and  others  infixing  upon  the  smald 
numbers^  but  he  appears  to  me  to  be  himself  in  error  when  he  assigs 
the  greater  elevation  on  the  northern  side  almost  solely  to  the  small 
quantity  of  snow  which  there  faUs,  although  he  is  pleased  to  attai 
value  to  my  testimony  that  such  quantity  is  indeed  relatively  small,  an 
thus  to  make  me  in  a  way  a  supporter  of  his  theory. 

Humboldfs  view  of  causes  correct. — Humboldt,  in  his  "  Cosmos 
(Sabine's  Trans.  I.  328,)  enumerates  the  contingencies  on  which  th 
limits  of  the  snow  line  are  dependent,  and  to  me  he  seems  truly 
refer  the  superior  height  on  the  northern  side  of  the  Himalayan  chu 
to  the  general  elevation  of  Tibet,  i.  e.  to  the  heat  due  to  radiation  and] 
reverberation  even  at  that  great  height  above  the  sea.  This  view  is 
strikingly  borne  out  by  what  that  able  officer,  the  late  Dr.  Lord, 
obsei^ed  with  reference  to  the  Hindu  Koosh.f  He  found  the  snow 
lying  very  much  lower  on  the  northern  than  on  the  southern  face,  and 
he  gives  as  a  reason  for  the  large  difference  the  existence  of  the  higb 
lands  of  Cabul  on  the  south  side,  or  the  fact  that  these  high  lands 
contain  latent  heat  which  melts  the  snow,  while  on  the  northern  face 
the  slopes  merge  into  the  swampy  flats  of  Toorkistan,  scarce  500  feet 
above  the  sea,  and  are  thus  met  by  a  cold  atmosphere,  down  to  a  low 
level,  in  aid  of  the  coldness  due  to  a  northern  aspect. 

*  Jonrn.  As.  Soo.  of  Bengal,  No.  102,  April,  1849. 

t  Reports  on  Sindh,  AfghanUtan,  &c.,  by  Sir  A.  Burnes,  Lieut.  Leech,  Dr.  Lord 
and  Lieut*  Wood.    (Geographical  Memoirs,  p.  48,  &c.) 
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Bdatwe  heights  on  extreme  edges  of  mountain  belts. — It  will  indeed 
be  found  that  in  any  broad  mountain  chain  resting  on  a  plane  inclined 
to  the  sea  lereU  and  ronning  nearlj  east  and  west,  the  effect  of  latitude 
OD  temperature  may  be  discarded,  and  that  elevation  above  the  parti- 
cular conntij,  and  not  above  the  general  ocean,  is  mainly,  although  not 
solely,  to  be  considered  in  determining  the  limits  of  perpetual  snow  on 
the  two  edges  of  the  belt.  The  Ime  of  snow  will  rise  as  the  plane  of 
the  country  rises,  and  keep  above  it  at  a  continually  decreasing  distance, 
imtil  the  dimimshing  temperature  due  to  increasing  height  causes  the 
two  to  coincide — a  phenomenon  which  of  course  cannot  occur  in  the 
temperate  zones,  as  we  know  of  no  table-land  so  high  as  to  be  always 
froien  on  the  surface. 

Relative  heights  on  opposite  sides  of  the  same  single  hill  of  a  chain* 
^This  reasoning  does  not  however  apply  to  the  limits  of  snow  on  the 
northern  and  southern  slopes  of  any  one  hill  or  mountain^  of  a  broad 
and  complex  chain,  and  as  a  rule,  the  snow  will  be  found  to  he  lower 
on  the  northern  than  on  the  southern  face  of  a  single  peak.  In  such 
in  instance  neither  difference  of  latitude  nor  inclination  of  plane  can 
ordinarily  have  any  effect,  and  the  only  element  to  be  taken  into  con- 
odention  is  the  direct  play  of  the  sun's  rays,  which  in  the  northern 
hemisphere  have  most  power  on  a  hill  side  looking  to  the  south. 
Ciptain  Htttton,  in  his  papers  on  Dr.  McLelland's  Journal  of  Natural 
History,  had  such  isolated  hills  in  view  when  he  asserted  that  the 
nothem  Umit  of  snow  was  higher  than  the  northern  one,  and  when 
he  sought  the  support  of  my  experience  on  the  subject,  as  I  was  then, 
1842,  moving  about  in  Lud&kh  and  KunAwur. 

Description  of  illustrative  sketch. — ^The  accompanying  sketch  repre- 
Kots  what  I  beheve  to  be  the  true  state  of  the  case  with  regard  to  the 
Himalayas,  whether  a  line  be  drawn  north  and  south  across  them,  be- 
tween the  Gogra  and  Ganges,  or  east  and  west  in  the  neighbourhood  of 
Cashmfr.  Towards  the  plains  of  India  the  Umit  of  snow  on  the 
wathem  odes  of  the  extreme  hills  will  be  found  at  about  15,000  feet 
above  the  sea,  as  Lieutenant  Strachey  shows,  and  on  the  northern  face 
of  the  same  hiU,  at  about  12,000  feet,  a  figure  however  which  I  have 
suumed  for  the  sake  of  illustration,  as  I  know  of  no  observations 
directly  bearing  on  the  subject.  On  the  Tibetan  side  of  the  chain  the 
Iwights  will  be  found  to  be  about  20,000  feet  on  the  south,  and  18,000, 
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or  18,500  feet  on  the  north  face  of  the  same  hiU.  These  latter  esti- 
mates are  Lieut.  Strachey's,  and  they  are,  I  think  correct,  while  the 
southern  height  of  20,000  feet  is  an  approximation  only. 

I  have  taken  the  height  of  the  Manasarawar  lake,  viz.  15,000  feet, 
in  making  this  sketch,  but  even  Humboldt's  mean  eleration  of  Tibet, 
▼iz.  11,500  feet  (Cosmos,  I.  330,)  will  not  affect  the  argument,  that  the 
distance  between  the  planes  of  the  mountain  bases  and  of  the  snow 
limits  goes  on  decreasing  as  the  former  ascend. 

Qwmtity  of  snow  falling  in  Tibet^  and  the  permanency  or  renewal 
of  snow  generally, -^"With  regard  to  the  quantity  of  snow  which  falls 
to  the  northward  of  the  main  peaks  of  the  Himalayas,  I  may  refer  to 
my  statement  at  p.  238,  of  the  148th  No.  of  the  Journal,  where  I  say 
that  it  did  not  appear  to  exceed  two  feet  and  a  half  in  depth,  where 
not  drifted.  This  refers  to  the  tract  around  the  junction  of  the  Sutlej 
and  Spiti  rivers.  In  addition  to  the  details  there  given,  I  may  alao 
mention  that  the  larger  streams  began  (in  1842)  to  swell  after  the 
middle  of  February.  This  was  due,  I  would  say,  to  the  radiation  from 
the  mountain  masses  causing  the  lower  surface  of  the  snow  to  melt — 
the  recently  accumulated  snow  itself  forming  a  protection  against  the 
chilling  winds,  and  so  allowing  the  earth  to  part  with  its  heat.  At  this 
period  the  temperature  of  ordinary  springs  was  about  42°,  while  the 
air  at  sunrise  was  sometimes  bebw  zero,  and  the  mercury  would  not 
rise  above  60^,  when  exposed  to  the  sun's  rays  in  the  early  part  of  the 
afternoon.  I  state  these  particulars  partly  in  support  of  what  I  con- 
sider to  be  Capt.  Button's  meaning  with  regard  to  snow  not  being  per- 
petual— an  opinion  to  which  Lieut.  Strachey  somewhat  slightingly 
alludes.*  Both  observers  are  right,  because  the  one  simply  means  that 
the  snow  is  ever  being  simultaneously  destroyed  and  renewed,  and  the 
other  that  hills  of  a  certain  elevation  always  exhibit  a  covering  of  snow. 

The  Tibet  of  the  Himalayas  not  a  plain  or  table-land. — Lieut. 
Strachey,  and  indeed  most  people,  talk  of  the  ^'  plains"  or  table-land" 
of  Tibet,  but  I  doubt  whether  between  Imaus  and  Emodus,  or  any 
where  in  the  valleys,  or  basins  of  the  Indus  and  Brahmaputra  to  the 
north  of  the  Himalayas,  there  are  any  plains*  The  range  separating 
the  upper  courses  of  the  Indus  and  Sutlej  is  indeed  inferior  in  height 
to  that  which  gives  rise  to  the  Ganges  and  Jumna,  but  it  is  still  a  lofty 

*  Joorn.  Am,  Soo.  of  Bengal,  April  1849,  p.  302,  noCs. 
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To  the  northward  of  the  Indus,  or  on  a  line  ranning  from 
Garo  towttrda  Yarkund,  I  dare  say  that  undulating  ground  or  moderate 
dopes,  rather  than  deep  rannes  with  steep  ndes,  may  perhaps  he  found. 
These  downs  or  steppes,  or  at  least  tracts,  a£Pord  pasturage  to  the 
best  descripdon  of  shawl-wool  goats,  and  laeut.  Strachey  is  right  in  his 
«^iiiiioii  that,  elevated  although  they  he,  they  are  as  free  from  snow 
dining  summer  as  the  plains  of  India.  What  he  supposes  of  the  KaiUs 
or  Chigri  of  the  Manasarawar  lake,  viz.  that  the  height  of  its  (northern) 
8D0W  line  may  he  19,500  feet,  would  also  he  fully  verified  on  any  moun- 
tains  which  may  break  the  sameness  of  these  steppes,  and  not  be  so  far 
to  the  north  as  to  be  much  aflfected  by  the  latitude. 


^*^^S^^^^^k^^^^^^^S^s^^^^f%^%^\^y^^^^^^K 


On  the  Embankments  of  Rivers,  and  on  the  Nature  of  Overflowing 
Rivers  in  Diluvial  Plains.    By  Capt,  J.  D.  Cunningham,  Engi- 


A  short  time  ago  I  addressed  the  Editor  of  the  **  Englishman**  about 
the  embankments  of  the  Damooda  and  other  streams,  and  partly  be* 
my  propositions  were  well  spoken  of  by  that  paper  (see  issue  of 
31  St  May,  1849),  I  am  induced  to  write  to  you  more  at  length  on 
general  qnestion  of  such  dikes,  and  also  to  make  my  views  more 
ikun  by  a  few  illustrative  sketches. 
Proposed  Scheme  of  Embankments. — My  scheme  is  founded  on  the 
that  rivers,  how  capricious  soever  they  may  seem  to  be  in  any  one 
bourhood,  do  nevertheless  on  the  whole  usually  wind  or  vary  within 
limits,  or  will  ordinarily  be  found  to  flow  between  lines  parallel, 
an  ascertainable  distance — although  in  their  deltas  and  in  the  upper 
rtion  of  their  courses,  they  do  also,  after  long  periods,  occasionally 
[uit  such  belts  of  petty  variation,  and  strike  out  new  channels  for  them- 
Ives  at  considerable  distances  to  the  right  or  left.     Hence,  disregard- 
these  latter  changes  as  not  giving  cause  for  yearly  care,  I  recom- 
d  that  there  should  be  two  sets  of  embankments,  one  primary,  and 
a  laige  section,  following  generally  the  limits  of  the  belt  of  variation, 
d  the  other  secondary  and  smaller,  surrounding  islands,  or  covering 
bed  portions  of  land  within  the  belt,  which  can  be  enclosed  without 
terially  impeding  the  flow  of  an  ordinary  inundation.    By  keeping 
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the  larger  embankments  beyond  the  limits  of  constant  change,  all      ^ 
of  having  them  attacked  by  the  fluctuating  stream  will  be  avoided, 
regard  win  merely  have  to  be  had  to  sustaining  the  pressure  of  a 
quil  flood  or  of  a  given  height  of  water ;  while  by  employing 
embankments  likewise,  much  valuable  land  may  be  kept  under 
plough,  except  on  the  occurrence  of  great  floods,  which  perhaps 
take  place  at  intervals  of  ten,  twelve  or  twenty  years.     (See  PL  X^ 
sketches  I.  and  II.)  \ 

The  upper  coursea  of  rivers  in  Diluvial  plains. — In  explanatiooj 
this  scheme  it  is  necessary  to  recapitulate  the  distinguishing  charadj 
istics  of  rivers  subject  to  flood  and   running  through  diluvial  plaii  ^^ 
Rivers  on  quitting  the  hills  rush  over  the  surface  of  the  plains  IJu  V* 
water  spflt  upon  a  table.    The  channels  are  ahaUow.  and  are  at  m\ 
formed  partly  by  tearing  up  the  soil  below,  and  partly  by  depositing  t| 
coarser  materials  brought  from  the  hills  to  the  right  and  left, 
banks  become  formed,  the  process  of  deposition  is  modified  into  leai 
the  coarser  debritus  in  the  bed  of  the  stream,  which  is  according! 
raised,  and  the  waters  being  impeded  by  the  diminution  of  slc^e, 
a  new  channel  on  the  original  plain  to  the  right  or  left  of  that  fin(^' 
chosen.    In  large  and  constantly  flowing  streams  this  process  is  repeat}^ 
ed  until  at  last  the  general  surface  of  the  country  is  so  much  raiaed^ 
that  the  river  is  effectually  controlled  by  the  mass  of  its  own  depositsy| 
and  gradually  sinks  within  them,  limiting  its  changes  to  a  series   or« 
reflections  between  two  lines,  parallel,  as  in  large  rivers,  at  five,  eight 
or  ten  miles  apart.     In  the  case  of  small,  and  occasional  streams,  how* 
ever,  such  as  the  hill  torrents  between  the  Granges  and  Jumna,  such 
adjustments  of  channel  will  never  perhaps  take  place,  and  these  brooks 
of  a  rainy  day  scarcely  even  now  know  which  of  the  two  rivers  to  seek, 
while  in  the  case  of  others  of  greater  sixe,  as  of  those  descending  from 
the  Burdwan  and  Beerbhoom  hills,  the  settlement  is  in  steady  progress^ 
sometimes  aided  or  retarded  by  artificial  "  bunds*'  or  embankments. 
Thus  the  accompanying  sketch  No.  III.  (PL  XVII.)  shows  the  instance 
of  the  B&nsli  Nullah,  which  joins  the  Bhagiruttee  near  Jungypore,  a&d 
sketch  No.  IV.  shows  the  instance  of  the  More,  which  joins  the  same 
river  between  Moorshedabad  and  Gutwah.   The  old  channels  from  A  to 
B,  toward  C,  had  become  so  raised  with  coarse  sand,  assisted  in  the  case 
of  the  More  by  embankments,  that  the  surface  of  the  country  on  either 
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was  but  little  above  the  bottoms  of  the  respective  hill  streams. 
The  miss  of  wateni  was  thus  sustained  in  the  air  by  natoral  and  artifi- 
cial means,  and  periiaps  on  the  occasion  of  a  great  flood,  finding  a  lower 
fefd  within  a  given  distance,  as  in  the  direction  of  a  parallel  stream, 
than  down  their  own  diannels,  they  at  once  struck  out  new  courses  for 
themselves  towards  D,  as  shown  in  the  sketches.  The  change  in  the 
More  took  place  daring  the  present  generation,  but  thirteen  years  ago 
when  htft  seen,  it  had  made  but  small  progress  in  forming  a  well 
defined  bed  in  the  lower  portions  of  its  new  course,  and  it  had  covered 
abont  twenty  square  miles  of  good  soil  with  interlacing  ribbons  of  bar- 
ren sand.  Frisi  mentions  similar  occurrences  in  the  smaller  rivers  of 
upper  Italy,  and  even  in  the  Po  itself.* 

Coitr$es  of  rivers  in  the  central  plaitu. — ^At  great  distances  from  the 
luDa^  the  vdodties  of  streams  decrease,  large  quantities  of  debritus 
cease  to  be  borne,  and  the  rivers  continually  endeavor  to  sink  themselves 
to  the  final  level  of  the  ocean.  Hence  when  the  soil  through  which 
diey  flow  is  of  a  firm  character,  their  channels  become  deep  and  regu- 
lar in  sectioD,  and  the  uncertain  reflections  of  the  upper  portions  are 
converted  into  well  formed  windings.  But  the  tendency  of  these  wind- 
ings is  to  be  cut  through  at  the  neck,  and  the  variations  of  channel  are 
thns  kept  within  limits  greater  or  smaller  according  to  the  sixe  and 
force  of  the  river,  but  usually  somewhat  narrower  than  in  the  upper 
plains.  Generally  speaking,  in  these  central  tracts  rivers  do  not  over- 
flow the  country,  as  in  the  case  of  the  Granges  about  Mirzapore,  but 
the  tortuous  courses  of  smaller  streams  are  sometimes  invaded  by  the 
imnidations  of  greater  rivers  running  parallel  to  them.  Thus  in  sketch 
No.  IV.  the  winding  course  of  the  Qweea  has  now  become  submerged 
by  the  waters  of  the  More,  as  the  old  channel  of  that  river  (below  C) 
has  long  been  by  the  inundations  of  the  Bhagiruttee. 

ne  courses  of  rivers, in  the  lower  plains* — As  rivers  approach  the  sea 
they  for  the  most  part  flow  through  plains  of  small  descent,  and  which  are 


*  #Hf<  M  Rnert,  p.  20.  It  may  be  doabted  whether  the  Ganges  has  yet  beooBse 
iaally  settled  in  its  belt  of  ▼ariation  with  reference  to  the  Jumna,  which  latter  rirer 
I  eoasider  to  mn  oo  a  lower  level  than  the  Ganges.  Thns  with  a  little  aid  from 
ait,  the  one  might  very  likely  be  led  from  near  Cawnpore  into  the  other  below 
Calpee— a  change  which  would  shorten  the  new  canali  if  it  is  to  be  used  midnly  for 
•snfc/tsfi,  as  it  should  be. 
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formed  of  an  aUuvium  deposited  by  themselves  and  their  affluents,  which 
has  but  little  coherence.  The  resistance  offered  by  the  soil  is  no  longer 
nearly  equal  to  the  impetus  of  the  main  current,  and  hence  all  symme- 
try of  channel  is  lost,  and  the  rivers  resume  some  of  the  characteristics 
of  their  upper  courses,  wandering  over  sand  banks  from  one  low  shore 
to  the  other,  or  during  floods  covering  the  whole  country  with  a  slow 
moving  inundation.  Still  the  mutual  action,  and  reaction  of  the  stream 
and  banks  tends  to  estabUsh  a  variation  within  limits,  and  the  breadth 
of  the  belt  of  change  can  always  be  ascertained,  and  will  usually  be 
found  to  exceed  its  measure  in  the  central  plains.  But  disregard  must 
be  had  to  such  alterations  as  that  which  may  take  the  Ganges  into  the 
Nattore  Jheels  between  Bauleah,  and  Dacca,*  and  which  would  corre- 
spond in  cause  and  character  with  those  changes  of  the  B4nsli  and  More 
above  described.  Again,  after  rivers  begin  to  form  deltas,  the  prindpal 
streams  mostly  continue  to  move  onwards  in  their  irregular  courses, 
but  the  smaller  outlets  having  necessarily  a  diminished  current,  may 
perhaps  meet  with  so  much  resistance  as  to  cause  them  to  wind,  as  is 
the  case  with  the  Bhagiruttee,  Jellinghee,  and  other  effluents  of  the 
Ghmges.f 

Some  rivers  do  not  exhibit  all  of  the  characteristics  above  described. 
The  Ganges  is  a  good  type,  but  the  Indus  and  Sutlej  nowhere  become 
regularly  winding,  as  neither  does  the  Damooda,  the  p^o^)er  embank- 
ment of  which  is  an  object  of  so  much  concern.  The  Jumna  agun 
merges  in  the  Ganges  after  passing  through  two,  and  the  Soane  after 
apparently  passing  through  one  only,  of  the  distinguishing  conditions. 

The  limits  of  the  variation  of  rivers  dependent  on  dynamical  princi- 
ples.— ^The  limits  of  the  deflections  or  windings  of  rivers  can  be  deter- 
mined on  dynamical  principles.     The  elements  of  calculation  are,  a 

*  Rennell's  Memoir  of  a  Map  of  Hindostan.   Appendix,  p.  345. 

t  Branchings  off  mast  always  take  place  at  an  angle  to  the  direction  of  the  sireamf 
although  sometimes  they  may  almost  form  a  continuation  of  the  adjoining,  or  pro- 
ducing each  of  the  parent  river.  Hence  the  water  enters  the  branch  with  a  redooed 
initial  velocity,  or  occasionally  with  little  more  than  with  what  is  due  to  its  height 
as  a  column  of  fluid,  and  being  unable  to  carry  forward  the  whole  of  the  detritus 
with  which  it  is  charged,  the  coarser  portions  are  deposited  and  the  head  of  the 
effluent  becomes  raised  above  the  bed  of  the  principal  stream.  Thus  the  head  of 
the  Bhagiruttee  is  always,  as  we  say,  **  choked  with  sand." 
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or  narrower  stream  with  a  momentum  due  to  gravity,  ever  im- 
pelled in  the  direction  of  the  lowest  level,  and  passing  through  a  re- 
sisdDg  medium  of  earth,  or  sand  or  gravel.  The  river  is  first  deflected 
to  one  side  bj  an  obstacle  on  its  right,  and  then  impelled  back  again 
by  an  obstacle  on  its  leflt,  but  as  it  has  also  an  onward  motion  of  its 
own,  the  result  of  these  mutually  influencing  forces  is  a  series  of  oscil- 
lations on  either  side  of  a  central  line.  This  is  illustrated  by  a  top 
tpinmng  at  an  angle,  or  by  a  carriage  swaying  to  and  fro  on  an  uneven 
road,  which  vrill  not  always  upset,  although  its  centre  of  gravity  may  be 
off  the  perpendicular.  The  bounding  of  a  ball  along  a  plain,  or  the 
sor&ee  of  a  lake,  is  also  to  the  point.  It  is  urged  upward  by  the  resist- 
ance of  the  vrater,  it  inclines  downward  from  gravity,  and  it  is  impelled 
fonrard  by  its  original  momentum, — ^the  result  being  a  waving  line  of 
progress  in  a  vertical  plane,  similar  to  what  a  river  exhibits  on  a  hori- 
lOQtal  plane.  I  do  not  think  these  deflections  and  windings  of  rivers 
have  ever  been  investigated  analytically  and  reduced  to  formulae,  but 
their  determination  is  of  practical  value,  and  I  hope  that  a  competent 
mathematician,  like  Mr.  Pratt,  may  be  inclined  to  give  his  attention  to 
the  subject. 

The  proper  system  of  embanking  obviously  that  proposed, — ^These 
characteristics  of  rivers  being  admitted  as  true,  it  is  plain  that  the 
country  generally  should  be  protected  by  embankments  formed  on  the 
^eige  of  the  belt  of  variation,  and  that  lands  within  the  belt  should  be 
protected  by  inferior  embankments,  over  which  an  unusual  flood,  may 
sweep,  and  so  perhaps  destroy  them,  but  without  reaching  the  summit 
of  the  main  lines.  It  is  not  proposed  to  enter  into  the  details  of  the 
coDstniction  of  these  dikes,  which  must  vary  according  to  soil,  exposure, 
Ac,  but  it  is  obvious  that  the  smaller  ones  should  always  allow  a 
moderate  space,  called  a  *'  free-way,"  on  either  side  of  the  channel  for 
the  time  being,  that  neither  set  of  embankments  should  form  sharp 
SBgles,  but  rather  bend  the  current  by  means  of  a  rounded  trace,  and 
that  for  the  same  reason  the  inner  sides  of  the  "  bunds'*  should  slope 
gradually  into  the  country  or  towards  the  river,  although  the  outer 
bees  may  be  as  perpendicular  as  the  nature  of  the  soil  will  allow,  or  as 
dicmnstances  may  render  convenient. 

EmbankmetUs  modify  the  tendency  of  rivers  to  raise  their  beds,  and 
ccNi^tca/^  the  conditions  rendering  remote,  but  total  changes  of  course 


702  AeeoufU  of  the  Origin,  etc,  of  the  [July, 

necessary. — ^The  natural  tendency  of  the  double  set  of  embankments, 
as  indeed  of  all  dikes,  will  be  to  cause  the  river  to  carry  its  alluYinm 
farther  and  farther,  and  so  gradually  to  raise  both  the  bed  of  the  im- 
mediate  channel,  and  also  of  the  general  surface  within  the  limits  of 
the  belt  of  variation.  The  belt  will  thus  become  higher  above  the 
neighbouring  plains,  and  will  also  stretch  farther  into  them,  than  would 
have  been  effected  by  nature  alone.  After  a  time  there  nuiy  be  danger 
in  retaining  an  immense  flood  above  the  level  of  the  country,  which 
without  such  embankments  would  at  an  earlier  period  have  sought  an 
escape  to  the  right  or  left.  The  question  will  then  arise.  In  what 
directions  can  the  river  be  taken  so  as  to  cause  the  least  sacrifice  of 
property  with  the  greatest  prospect  of  a  long  continuance  in  the  line 
chosen  7  Such  a  question  has  now  in  fact  to  be  determined  with  re- 
spect to  the  Damooda,  but  it  can  only  be  properly  discussed  after  the 
requisite  data  of  levels,  volume  of  water,  &c.  have  been  ascertained. 
The  proposition  sometimes  made  of  abandoning  the  ''bunds"  of  the 
Damooda  seems  unworthy  of  the  science  of  the  age,  and  if  carried  out 
would  certainly  cause  a  great  destruction  of  property  and  lead  to  much 
personal  distress  among  the  poor. 


^kA^/%AM^k^k^^^^^^^^^^^^^^^^#W^^^\4^^/^'VMVW\/^%' 


On  the  Origin,  Location,  Numbers,  Creed,  Customs,  Character  and 
Condition  of  the  KSech,  Bodo  and  Dhimdl  people,  with  a  general 
description  of  the  climate  they  dwell  in.    By  B.  H.  Hodgson,  Esq. 

If  we  commence  our  researches  into  the  aboriginal  tongues  and  races 
of  India  in  its  north-east  comer  or  Assam,  we  find  that  province  rich  in 
such  materials  for  enquiry.  But  the  majority  of  the  numerous  abori- 
gines of  the  mountains  of  Assam,  appear  to  belong  to  the  monosyllabic- 
tongued  or  Chinese  stem,  with  which  we  have  nothing  to  do.  A  line 
drawn  north  and  south  across  the  Brahmapdtr^  in  the  general  direction 
of  the  Dhansri  river,  and  contmued  southwards  so  as  to  leave  Kichir 
within  it  or  to  the  west  of  it,  would  seem  not  very  inaccurately  to  divide 
the  monosyllabic-tongued  from  the  Tamulian  mountaineers.  Possibly, 
indeed,  some  of  the  hill  tribes  to  the  north  of  the  Brahmaputr6,  although 
within  the  Tamulian  limits,  as  above  conjecturally  defined,  may  yet  be 
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found  to  belong  to  the  monosyllabic-tongued  races  ;*  but  to  the  south 

of  that  river,  I  think,  it  is  pretty  evident  that  such  is  not  the  case,  for 

the  Kichirians,  Khaidas  and  Gourds  are,  in  creed,  customsand  languages, 

either  identical  with,  or  most  closely  affined  to,  the  Bodo,  while  the 

K6^  B4bh^  and  Hijiing,  if  not  rather  nominal  than  real  distinctions 

(H^oDg;  Hojai  Kachari)  are  but  branches  of  the  great  Bodo  or  M^h 

fiunDj,  whose  proper  habitat,  be  it  remembered,  is  the  plains  and  not 

the  moontains.     I  should  add,  that  it  is  a  mistake  to  suppose  the  mass 

of  die  population  in  the  valley  of  Assam  to  be  of  Arian  race.     I  allude 

to  the  Dh^krfis  or  common  cnltivatorB  of  the  valley,  who,  as  well  as  the 

Kiehiris  and  K6cch  of  that  valley,  are  Tamulians,  as  is  proved  beyond 

I  doobt  by  their  physical  attributes,  and  in  despite  of  that  Bengali  dis* 

poK  of  speech  and  customs,  which  has  misled  superficial  observers.  The 

iflostration  of  these  Assamese  races  is,  however,  I  believe,  in  better  hands 

tkm  mine ;  and  I  therefore  shall  proceed  for  the  present  more  westward. 

Who0o  should  advance  from  GtS^p&ra  in  Assam  to  Aliganj  in  Morang 

voold,  in  traversing  a  distance  of  some  150  mfles  along  the  skirts  of  the 

mooiitaiiis  of  Bhdtfinf  and  Sikim,  pass  through  the  country  of  the  fol- 

VmiBg  abori^es  of  Tamulian  extraction :  the  Kdcch,  the  Bodo,  the 

Dhhnil,  the  R&bhl^  the  H&jong,  the  Ktidi,  the  Batar  or  Bor,  K^rat» 

FiDih,  Gangai,  M#rfh<s  and  Dhanuk,  not  again  to  mention  the  KacM- 

n>u  separately,  they  being  demonstrably  identical  with  the  Bodo,  and 

M>  in  (atxxte  to  be  regarded,  nor  fturther  dwelling  now  on  the  Khivaif^ff 

nd  Gtros  than  to  observe  that  Buchanan  notes  them  as  parts  of  the 

Pfnhtkm  of  Rangpdr  in  its  old  extent.^    We  may  have  more  to  say 

*  In  the  Northern  Hills  also  the  Dhansri  seems  to  demark  the  Alpine  races  of 
Iftetin  orijpn  (ending  easterly  with  the  Lhopa  or  Bhatanese)  from  the  Daphlas, 
Abi,  Bon,  Abors,  Mishmis,  Miris  and  others  of  apparently  Chinese  stock  or  lndo« 
^^^aem,  thit  is,  moooflyllabio. 

t  BMtin  lecte  Bh6Uuit,  the  end  of  Bh6t,  Sanskrit  name  of  the  conntrj  which 
^people  themselves  call  Lh6,  but  like  the  Hindus,  consider  it  an  appendage  of 
^  T.  Tibet,  of  which  the  former  is  the  Sanskrit  and  the  latter  the  Persian  desig. 
i»^.  The  oatire  one  is  B6d. 

1 15  in  60  words  of  Brown's  Vocabulary,  are  the  lame  in  Gir6  and  in  M^cch, 
*^^  whole  60  or  nearly  so  in  Kachari  and  M^ech.  Again,  the  Kachiris  called 
<*MiMf»ei  Bodo,  and  so  do  the  Mtoh ;  and  lastly  the  Kach&ri  deities  Siju,  Mai- 
^lod  igring  are  likewise  M^h  deities— the  chief  ones  too  of  both  people  to 
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of  the  rest  of  these  tribes  hereafter.  Many  of  them  have  abandoned 
wholly  their  own  tongues,  and  a  deal  of  their  own  manners.  But  our 
present  business  is  with  the  K6cch,  Bodo  and  Dhim^,  and  first  with  the 
first. 

Kdech  Location, — In  the  northern  part  of  Bei^al,  towards  Dtiimk6t, 
appears  to  have  been  long  located  the  most  numerous  and  powerful 
people  of  Tamulian  extraction  on  this  side  the  Ganges,  and  the  only  one 
which,  after  the  complete  ascendency  of  iJie  Arians  had  been  established, 
was  able  to  retain  or  recover  pohtical  power  or  possession  of  the  open 
plains.  What  may  have  been  the  condition  of  the  Kocch  in  the  palmy 
days  of  Hinduism  cannot  now  be  ascertained :  but  it  is  certain  that  after 
the  Moslem  had  taken  the  place  of  the  Hindu  suzerainty,  this  people  be- 
came BO  important  that  Abul  Fazl  could  state  Bei^al  as  being  *'  bounded 
on  the  north  by  the  kingdom  of  Kocch  which,  he  adds,  includes  Elam- 
rup."  Hdjd  founded  this  kingdom  towards  the  close  of  the  fift;eenth  cen- 
tury, or  beginning  of  the  sixteenth,  and  it  was  retained  by  his  soveragn 
successors  for  nearly  200  years. *  In  1 773  the  Company's  gigantic  power 
absorbed  the  Kocch  R&j,  which  once  included  the  western  half  of  Assam 
on  one  side  and  the  eastern  half  of  M6rung  on  the  other,  with  all  the 
intervening  country,  reaching  east  and  west  from  the  Dhansri  river  to 
the  Konki,  whilst  north  and  south  it  stretched  from  D^mkdt  to  Gh6ra- 
gh^t.  In  other  words  the  Kocch  B&j  extended  from  88^  to  93^  east 
longitude,  and  from  25  to  27  north  latitude,  Kocch  Bihar  being  its  me- 
tropolis, and  its  limits  being  coequal  with  those  of  the  famous  yet  ob- 
scure Kimriip  of  the  Tantras.  H&jo's  representative  still  exercises  jura 
regalia  in  that  portion  of  the  ancient  possessions  of  the  family  which  is 
called  Nij  Bih&r,  and  he  and  the  Jilpaigori  and  P&ngd  Rajas,  together 
with  the  Bijni  and  Darang  Rajas,  and  several  of  the  Lords  Marchers 
of  the  north  frontier  of  K&mriip  (Bardas  of  the  Dw&rs) — ^all  of  the  same 
lineage — still  hold  as  Zamindar  Rajas  most  of  the  lands  between  Sikim, 
Bhdt&n  and  K&mriip,  as  at  present  constituted,  and  a  southern  line  near- 
ly coincident  with  the  26  **  of  north  latitude.  Sukla  Dev  of  the  Kocch 
dynasty  divided  the  kingdom,  and  there  seems  to  have  been  in  later 
times  a  triple  Sultanat  fixed  at  Bihar,  Rangamati  and  Gauhati.     The 

whom  I  restore  their  proper  name.    These  are  abundant  proofs  of  common  origin 
of  Gar^B  also. 

*  Buch.  Kangpuri  Vol.  III.  p.  419,  &c.  &c. 
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of  Gauhati  and  their  kinsmen  of  Darang  extended  the  Kocch 
dominion  eastward  to  and  beyond  the  M&juH,  or  great  Island  of  the 
Bnlunapiitrfi.  H&jdi  the  founder,  having  no  sons,  gave  his  daughter 
aod  heiress  to  a  Bodo  or  M&%h  chief  in  marriage ;  and  to  the  wise 
poficy  indicated  by  this  act  (the  pohcy  of  uniting  the  aborigines  and 
directing  their  united  force  against  intruders)  was  the  founder  of  the 
Koech  dynasty,  indebted  for  his  success  against  the  Moslems,  the  Bhd- 
tinese  and  the  Aasamese*"^  Nevertheless  the  successors  of  H&j6  speedi« 
Ij  abandoned  that  policy,  casting  off  the  Mecch  (Bodo)  with  scorn,  and 
reDoandng  the  very  name  of  their  own  country  and  tribe,  with  their 
iangnage,  creed  and  customs,  in  favour  of  those  of  the  Arians  who,  how- 
erer  readutely  they  may  eschew  the  aborigines,  whilst  continuing  ob- 
Kme  and  contumacious,  never  fail  to  hold  out  the  hand  of  fellowship  to 
Uicm,  when  they  become  powerful  at  once  and  docile.  In  a  word, 
Yisvi  Sinh,  the  conqueror's  grandson,  with  all  the  people  of  condition, 
ipoBtatised  to  Hinduism :  the  country  was  renamed  Bihlor — ^the  people, 
BfipMoai ;  so  that  none  but  the  low  and  mean  of  this  race  could  longer 
tfderate  the  very  name  of  Kocch,  and  most  of  these,  being  refused  a 
decat  status  under  the  Hindu  regime,  yet  infected,  like  their  betters, 
in&i  the  dispoeition  to  change,  very  wisely  adopted  Islfim  in  preference 
to  hdot  Hinduism.  Thus  the  mass  of  the  Kocch  people  became  Maho- 
medana^  and  the  higher  grades,  Hindus ;  both  style  themselves  lUj- 
buB :  a  remnant  only  still  endure  the  name  of  Kocch ;  and  of  these 
to  a  portion  adheres  to  the  language,  creed  and  customs  of  their  fore- 
&tfae»— as  it  were,  merely  to  perpetuate  a  testimony  against  the  apos- 
ticy  of  the  rest  I  The  above  details  are  interesting  for  the  light  they 
throw  Qpon  the  character  and  geniue  of  Hinduism,  which  is  certainly 
taexdnsive  system,  but  not  inflexibly  so ;  and  whilst  it  readily  admits 
^  powerful  to  the  eminent  status  of  Rajptit  vel  Kshatriya,  it  is  prone 
to  tender  to  the  humble  and  obscure  no  station  above  helotism — a  narrow- 
BOB  of  polity  that  enabled  Buddhism  not  only  to  establish  itself  in  the 

*  Tint  Yogini  Tantra  denounces  these  three,  under  the  appellations  of  PIot,* 
Ima  and  Sanmar,  as  the  foreign  scourges  of  the  land.  Bnch.  III.  413.  The 
AMacse  (Sanmar)  allnded  to  are  the  Ahoms,  who  held  upper  Assam  when  the 
l^ocdi  hdd  lower  and  middle,  but  with  ever-taryiDg  limits. 

*  Plak  or  Pruh  is  the  Lcpcha  name  of  the  Bhutaneie*  and  may  be  the  etymon  of  the  Plavt  of 
^  "f  latm.  The  people  of  Bhuun  caU  themeelvee  Lli6pA. 

4   Y 
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very  metropolis  of  Hinduum  (Bihar,  Oude,  Benares)  but  for  15  to  16 
centuries*  (sixth  B.  C.  to  eleventh  A.  D.)  to  contest  with  it  the  palm  of 
superiority.  The  Togini  Tantra  very  properly  denominates  the  Kooch, 
Ml^chas  or  aborigines,  the  fact  being  imprinted  in  unquestionable  charac- 
ters on  their  non-arian  physiognomy,  and  also  on  the  language  and  cus- 
toms of  their  unconverted  brethren.  They  are  called  Kavachf  in  the 
Tantra  just  named,  H^  by  the  Kichfob  or  Bodos  of  Assam,  Kam£  by 
the  Dhim^ls,  and  Kocch  by  the  Mecch  or  Bodos  of  the  M^chi,  as  well  as 
by  themselves,  where  not  perplexed  with  Brahmamcal  devises.  Bucha- 
nan, who  was  furnished  with  every  appliance  for  satisfactory  research, 
and  whose  sagacity  was  not  unworthy  of  his  opportunities,  estimated 
the  numbers  of  the  Kocch  people  twenty-five  years  ago,  at  350,000 
nearly,  I  am  not  aware  that  any  good  census  has  since  been  taken,  and 
I  have  failed  to  obtain  a  general  estimate :  but  from  much  inquiry^ 
aided  by  Major  Jenkins^  Dr.  Campbell  and  Permanand  Achaij,  I  con- 
clude that  Budianan  missed  a  great  many  of  them  under  the  disguise 
of  Isla&n,  that  cultivation  has  vastly  increased  since  bis  time,  that  the 
Kocch  abound  throughout  the  northern  part  of  Rungpdr,  Pdmea,  Di- 
najpdr,  Mymansing  and  in  all  Kamrup  and  Dano^  as  far  as  the  Dhansri 
river,  and  that  l^eir  numbers  cannot  be  less  than  800,000  souls — ^poasibly 
even  a  million  or  million  and  quarter.  In  Assam  they  are  divided  into 
Kamthah  and  M adai  or  Shara,  and  Kolita  or  Khoka,  aud  in  Rnngpdr,&e. 
into  Bijbansi  and  Kocch — ^those  of  the  Moslem  faith  every  where  drop- 
ping their  ethn(^raphic  designation.  Their  first  priests  were  D66shi,^ 
their  next  Kolita  or  Khoka,  and  their  last,  the  Brahmans  or  Mtillahs. 
Buchanan  vouches  that  their  primitive  or  proper  language  (as  still  used 
by  the  vmadulterated  remnant  of  the  race)  has  no  affinity  with  the  Pri- 
krits,  and  I  can  attest  the  entire  conformity  of  the  physiognomy  of  all^ 


*  SaVya  was  probably  born  in  545  B.  C.  and  died  in  465,  and  that  his  creed  was 
still  flourishing  in  the  eleTenth  ceDtury  A.  D.  is  proTed  by  the  then  solemn  repair  of 
the  great  temple  at  Gaya.    The  persecntion  howeTor  was  hot  in  the  ninth, 

t  This  is  identical  with  Kdcch,  the  difference  being  merely  that  of  the  Sanscrit 
and  Prakrit  forms  of  the  same  word. 

X  Obsenre  that  this  is  the  name  of  the  extant  Bodo  and  DhimlU  prieithood,  oar 
of  numerons  proofs  demonstrative  of  tiie  afinity  of  all  the  three  people. 
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and  of  the  creed  and  cnstoms  of  this  Temoant  with  those  of  the  other 
abor^iiies  aromid  them.  I  have  already  stated  that  I  failed  to  get  at 
the  nncoEayerted  Kocch,  and  that  my  Vocabulary  b  that  of  the  conyerted. 
Hereafter  I  trust  to  supply  this  desideniitam,  and  m  the  meanvhile  I 
cannot  do  better  than  give  Buchanan's  unusually  careful  and  ample  ac- 
eomit  of  the  oonditami,  creed  and  customs  of  this  people— ^hichy  being 
compared  with  my  own  subsequent  statement  of  the  oondition,  creed 
and  CQstomB  of  the  Bodo  and  Dhimfl  (of  whom  Budianan  says  little  or 
nothing),  will  satisfiictorily  demonstrate  the  affinity  I  have  insisted  on. 

K^h  Status. — ^  The  primitiye  or  Pini  Kocch  live  amid  the  woods» 
frequently  changing  their  abode  in  order  to  cultiyate  lands  enriched  by  a 
ftOow.    They  cultivate  entirely  wilii  the  hoe,  and  more  carefully  ^han 
their  ( Arian)  neighbours  who  use  the  plough,  for  they  weed  their  crops, 
vUdi  the  others  do  not.     As  they  keep  hogs  and  poultry  they  are  bet- 
ter fed  than  the  Hindus,  and  as  they  make  a  fermented  liquor*  from  rice^ 
their  diet  is  more  strengthening.    The  dothing  of  the  Pini  Kooch  is 
made  by  the  women,  and  is  in  general  blue,  dyed  by  themselTes  with 
their  own  indigo,  the  borders  red  dyed  with  Morinda.     The  material  is 
totton  of  their  own  growth,  and  they  are  better  clothed  than  the  mass 
of  the  Bengalese.    Thdr  huts  are  at  least  as  good,  nor  axe  they  raised 
^  posts  like  the  houses  of  the  Indo-Chinese,  at  least,  not  generally  so» 
Their  only  arms  are  spears :  but  they  use  iron  shod  implements  of  agri* 
tnhore,  ^R^iich  the  Bengalese  often  do  not.     They  eat  swine,  goata^ 
tbeep,  deer,  buffiJoes,  rhinoceros,  fowls,  and  ducks — not  beef— nor 
^ogs,  nor  cats,  nor  frogs,  nor  snakes.    They  use  tobacco  and  beer,  but 
leject  opium  and  hemp.    They  eat  no  tame  animal  without  offering  it 
to  God  (the  gods),  and  consider  that  he  who  is  least  restrained  is  most 
euhed,  allowing  the  Gka6s  to  be  thdur  superiors,  because  the  OArbB  may 
ttt  beef.    The  men  are  so  gallant  as  to  have  made  over  all  property  to 
the  women,  who  in  return  are  most  industrious,  weaving,  spinning,  brew- 
ing planting,  sowing,  in  a  word,  doing  all  work  not  above  their  strength, 
When  a  woman  dies  the  family  property  goes  to  her  daughters,  and 
when  a  man  marries  he  lives  with  his  wife*s  mother,  obeying  her  and 
hk  wife.     Marriages  are  usually  arranged  by  mothers  in  nonage,  but 

*  Tlie  ctutic  Zjrth,  |v09i^,  beer  utthout  hops,  as  uoiTersal  among  the  Abon* 
|iMi  in  the  ebteaoe  ot  spirita  or  diatilied  waters. 

4  Y  2 
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consultiog  the  desdned  bride.  Grown  up  women  may  select  a  husband 
for  themselyeB,  and  another^  if  the  first  die.  A  girrs  marriage  costs  the 
mother  10  rupees — a  boy's  5  rupees.  This  sum  is  expended  in  a  feast 
with  sacrifice,  which  completes  the  ceremony.  Few  remain  unmarried, 
or  live  long.  I  saw  no  grey  hairs.  Girls,  who  are  frail,  can  always 
marry  their  lover*  Under  such  rule,  polygamy,  concubinage  and  adul- 
tery are  not  tolerated.  The  last  subjects  to  a  ruinous  fine,  which  if  not 
paid,  the  offender  becomes  a  slave.  No  one  can  marry  out  of  hia  own 
tribe.  If  he  do,  he  is  fined.  Sutties  are  unknown,  and  widows  always 
having  property  can  pick  out  a  new  husband  at  discretion.  The  dead 
are  kept  two  days,  during  which  the  family  mourn,  and  the  kindred  and 
friends  assemble  and  feast,  dance  and  sing.  The  body  is  then  burned 
by  a  river's  side,  and  each  person  having  bathed,  returns  to  his  usual 
occupation.  A  funeral  costs  10  rupees,  as  several  pigs  must  4>e  sacri- 
ficed to  the  manes.  This  tribe  has  no  letters  ;  but  a  sort  of  priesthood 
called  D^hi,  who  marry  and  work  like  other  people.  Their  office  is 
not  hereditary,  and  every  body  employs  what  D^dshi  he  pleases,  but 
some  one  always  assists  at  every  sacrifice  and  gets  a  share.  The  Kooch 
sacrifice  to  the  sun,  moon  and  stars,  to  the  gods  of  rivers,  hills  and 
woods,  and  every  year,  at  harvest  home,  they  offer  fruits  and  a  fowl  to 
deceased  parents,  though  they  believe  not  in  a  future  state.  (?)  The  chief 
gods  are  Bishi  and  his  wife  J^.  Afler  the  rains  the  whole  tribe  make 
a  grand  sacrifice  to  these  gods,  and  occasionally  also,  in  cases  of  distress. 
There  are  no  images.  The  gods  get  the  blood  of  sacrifices ;  their  vota- 
ries, the  meat.  Disputes  are  settled  among  themselves  by  juries  of 
Elders,  the  women  being  excluded  here,  however  despotic  at  home.  If 
a  man  incurs  a  fine,  he  cannot  pay  with  purse,  he  must  with  person, 
becoming  a  bondman,  on  food  and  raiment  only,  unless  his  wife  can  and 
will  redeem  him. 

Climate. — ^The  climate  of  north  Bengfl  or  Kocch  (including  the  coun- 
try of  the  people  so  called,  and  of  the  Bodo  and  Dhimals)  is  too  well 
known  to  require  any  particular  notice.  It  is  much  less  healthful  than 
that  of  north  Bihdr,  being  infested  with  low-fevers,  which  are  either 
propagated  from  the  wilds  north  and  east  of  it,  or,  more  probably,  gene* 
rated  on  the  spot  by  excessive  moisture  and  vegetation  in  the  very  ex- 
tensive tracts  of  waste,  still  unhappily  to  be  found  every  where  east  of 
the  K66i  river.    West  of  that  river,  or  in  the  ancient  Btithila,  and 
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modem  north  Bih^,  the  climate  is  as  much  more  salubrious  as  cultiva* 

tioa  is  more  diffused.     The  Saul  forest  every  where,  but  especially  to 

the  east  of  the  Kdsi,  is  malarious  to  an  extent  which  no  human  beings 

can  endnre,  save  the  remarkable  races,  which  for  ages  have  made  it  their 

dwidling  place.     To  all  others,  European  or  native,  it  is  deadly  from 

April  to  November.     Yet  the  Dhimil,  the  Bodo,  the  Kfchak,   the 

TMrd,  the  B^nwAr,  not  only  live  but  thrive  in  it,  exhibiting  no  symp. 

toma  whatever  of  that  dreadful  stricken  aspect  of  countenance  and  form 

which  marks  the  victim  of  malaria.    The  tike  capacity  to  breathe  mala« 

lia  as  though  it  were  common  air  characterises  nearly  all  the  Tamulian 

ahorig;jnes  of  India,  as  the  K61s,  the  Bhfls,  the  Gdnds,  who  are  all  fine 

lad  healthy  races  of  men,  though  dwelling  where  no  other  human  beings 

on  eiist.    This  single  hct  is  to  my  mind  demonstration  that  the  Tamu« 

Bus  have  tenanted  the  wilds  they  now  dwell  in  for  many  centuries^ 

probably,  30,*  because  a  very  great  li4>se  of  time  could  alone  work  so 

vonderfol  an  effect  upon  the  human  frame,  and  even  with  the  allow* 

nee  of  centuries,  the  fact  stands  forth  as  one  of  the  miracles  of  human 

kind,  which  those  who  can  explain  may  sneer  at  the  other  amazing 

fivendties  worked  by  time  and  dime  on  that  marvellous  unit,  the  seed 

of  Adam  I    The  Bodo  and  DhimdUs,  whom  I  communicated  with» 

•Qeged  that    they  cannot    endure  the  climate   of  the  plains,  where 

^  heat  gives  them  fevers.    This  is  a  mere  excuse  for  their  known 

^f^mm  to  quit  the  forest;   for  their  eastern  brethren  dwell  and 

tin  like  natives  in  the  open  plains  of  Assam,  just  as  the   Kdls  of 

Rmth  Bihir    (Dh^gars)    do  now    in  every  part  of  the  plains  of 

Bihir  and  Bengal,  in  various  sites  abroad,  and  lastly  in  the  lofty  sub- 

^inAayag.    The  K61s  are,  indeed,  as  enterprising,  as  industrious,  and 

^  should  be  employed  by  every  European  who  seeks  to  reduce  and 

^'il^inite  any  part  of  the  malarious  forests  of  India.f  But,  it  must  not  be 

forgotten,  that  the  very  same  qualities  of  freedom  from  disabling  preju- 

^  Ibcreit  "  no  cabaliitic  virtue"  in  30,  aa  Mr.  Lyall  observes  in  reference  to 
Int  theory  of  the  fonrfold  diTiiion  of  tertiary  rocks.  That  namber  expressly  is 
V^  bowsTer,  because  about  3000  years  back  is  the  probable  date  of  the  emmi- 
P'^  of  the  Arian  Hindus. 

t  Hov  comes  it  that  the  Deyrah  grantees,  whom  the  malaria  disables  through 
^peuantry,  do  not  procure  Dhangars  or  Kohi,  who  would  answer  thoroughly 
^oietly  for  the  purpose  in  view  ?  I  speak  from  much  experience. 
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dices,  cheerful  docility,  and  peaceable  industrioua  habits  and  temper, 
which  render  the  K6l8  now  so  valuable  to  us,  are  the  inherent  charac* 
teristics  of  most  of  the  aborigines,  requiring  only  the  hand  and  eye  of 
a  paternal  Government  to  call  them  forth,  as  in  the  case  of  the  K61s. 
Ages  of  insolent  oppression  drove  the  aborigines  to  the  wilds,  and  kept 
them  there  till  their  shyness  of  all  strangers  had  become  rooted  and  m- 
tense.  But  I  can  answer  fc^  the  Bodo  and  Dhimfl  possessing  eveiy 
good  quality  of  the  Kols,  in  an  equal  or  superior  degree,  and  the  Bodo 
have  already  shown  us  with  what  facility  those  qualities  may  be  put  in 
action  for  our  benefit  as  well  as  their  own. 

Physical  type  of  all, — ^The  physical  type  of  the  Kocch,  as  eon< 
trasted  with  that  of  the  Hindu,  is  palpable,  but  not  so  as  compared 
with  that  of  the  Bodo  and  Dhimdl.  In  other  words,  the  physical  type 
in  all  the  Tamulians,  (of  this  frontier  at  least)  tends  to  oneness.  A 
practised  eye  will  distinguish  at  a  glance  between  the  Arian  and  Tamu* 
lian  style  of  features  and  form — a  practised  pen  will  readily  make  the 
distinction  felt — ^but  to  perceive  and  to  make  others  perceive,  by  pen  or 
pencil,  the  physical  traits  that  separate  each  group  or  people  of  Arian 
or  of  Tamulian  extraction  from  each  other  group,  would  be  a  task  in- 
deed !  In  the  Arian  form  (Hindu)  there  is  height,  symmetry,  lightness 
and  flexibility  :  in  the  Arian  face  an  oval  contour  with  ample  forehead 
and  moderate  jaws  and  mouth  ;  a  round  chin,  perpendicular  with  the  fore- 
head ;  a  regular  set  of  distinct  and  fine  features  ;  a  well  raised  and  un- 
expanded  nose,  with  elliptic  nares  ;  a  well  sized  and  finely  opened  eye, 
running  directly  across  the  face ;  no  want  of  eye-brow,  eye-lash  or 
beard ;  and  lastly,  a  dear  brunet  complexion,  often  not  darker  thaa 
that  of  the  most  southern  Europeans. 

In  the  Tamulian  form,  on  the  contrary,  there  is  less  height,  less 
symmetry,  more  dumpiness  and  flesh :  in  the  Tamulian  face,  a  some- 
what lozenge  contour  caused  by  the  lai^  cheek  bones ;  less  perpendi- 
cularity in  the  features  to  the  front,  occasioned  not  so  much  by  defect 
of  forehead  or  chin,  as  by  excess  of  jaws  and  mouth  ;  a  larger  propor- 
tion of  face  to  head,  and  less  roundness  in  the  latter ;  a  broader,  flatter 
face,  with  features  less  symmetrical,  but  perhaps  more  expressive,  at  least 
of  individuality ;  a  shorter,  wider  nose,  often  clubbed  at  the  end  and 
furnished  with  round  nostrils ;  eyes  less,  and  less  fuUy  opened  and  less 
evenly  crossing  the  face  by  their  line  of  aperture ;    ears  larger ;  lips 


1  g49  ]  K6ceh,  Bodo  and  Dhimdl  People.  7 1 1 

thicker ;  beard  deficient ;  colour  bninet  as  in  the  last,  but  darker  on 
the  whole  and,  as  in  it,  yery  Tarious.  Such  is  the  general  description 
of  the  Indian  Arians  and  Tamulians.  With  regard  to  the  particular 
nees  of  the  latter,  it  can  only  be  safely  said,  that  the  mountaineers  ex- 
hibit the  Mongolian  type  of  mankind  more  distinctly  th^n  the  low* 
landers,  and  that  they  have,  in  general,  a  paler,  yellower  hue  than  the 
latter,  among  whom  there  are  some  (individuals  at  least)  nearly  as  black 
as  D^proes.  Among  the  Kols*  I  have  seen  many  Orauns  and  Mdndaa 
neariy  black ;  whereas  the  Larkas  or  H6s  (says  Tickell)  are  as  pale, 
and  handsome  too,  as  the  highest  caste  Hindu?  The  K6cch,  Bodo 
and  Dhimil  are  as  fiiir  as  their  Bengali  neighbonrs  on  one  side,  and 
fcaredy  darker  (especially  the  Bodo)  than  the  mountaineers  above 
them  on  the  other  side,  and  whom  (the  latter)  they  resemble  in  the 
itjle  of  their  featores  and  form,  only  with  all  the  physiognomical  cha- 
ncteiistics  softened  down,  and  the  &ame  less  muscular  and  massive. 
The  R61a  have  a  similar  cast  of  face,  and  a  very  pleasant  one  it  is  to 
hick  upon  in  youth,  exhibiting  ordinarily  far  more  of  individuality, 
diaracter  and  good  humour  than  the  more  regular  but  tame  and  lifeless 
iaees  of  the  Arian  Hindus. 

Bodo  and  Bhimid  Location. — I  proceed  now  from  the  Kocch  tribe  to 
the  Bodo  and  Dhimil  tribes,  who  occupy  the  entire  northern  and  eastern 
ikirts  of  the  Kocch  country,  between  the  open  plains  and  the  mountams, 
both  of  which  sites,  generally  speaking,  they  avoid,  and  adhere  to  the 
gnat  forest  belt  that  divides  the  two,  and  which  is,  on  an  average,  from 
15  to  20  miles  broad.  The  Dhim^,  who  seem  fast  passing  away  as  a 
Kpaimte  race,  and  whose  numbers  do  not  now  exceed  15,000  souls,  are 
at  present  confined  to  that  portion  of  the  Saul  forest,  lying  between  the 
Konki  and  the  Dhoria  or  Torsha,  mixed  with  the  Bodo,  but  in  separate 
villages,  and  without  intermarriage.  But  the  Bodo  are  still  a  very  numer<* 
mis  race,  and  extend^  as  foresters,  from  the  SdrmA  to  the  Dhansri,  and 
thence,  ynk  Bijni  and  the  Bhdtan  and  Sikim  Tarai,  to  the  Konki,  besides 
aempying  outside  the  forest  Hmits,  a  large  proportion  of  central  and  lower 
A«am.  In  the  divisions  of  Darang  and  Chatgari  they  constitute  the  mass 

*  K61  is  an  old  and  cUsaical  name,  and  the  beat  I  think  for  the  great  masa  of 
•borigiQea  intervening  between.the  Bhila,  the  Gondi,  and  the  Gangea — at  leaat  ttU 
v«  kDow  them  better.  The  Oraons,  Mnndaa,  Kdla  proper  and  Larkaa,  seem  to  be 
^irtinct,  and  the  chief  fiuniUea  or  atirpea. 


712  Account  of  the  Origin,  etc.  of  the  [JuLT, 

of  the  fixed  population;  they  abound  in  Ch^rdwdr  and  NoudwAr:  in  Nou- 
gdon  and  Tularam's  country,  they  are  the  most  numerous  tribe  next  to 
the  Mikirs  and  Lalongs  ;  in  K^rdp  next  to  the  Dh^krd  and  Kooch ; 
whilst  in  the  marches  or  forest  frontier  of  the  north,  from  Bijni  to  Ali- 
ganj  of  Morung,  they  form  the  sole  population,  except  the  few  Dhimilsy 
who  are  mixed  with  them ;  and  in  the  eastern  marches  from  Oauhati 
to  Sylhet,  they  are  less  numerous  only  than  the  G£r6s»  Rdbhaa  and 
Hijongs,  not  to  mention,  that  the  two  last,  if  not  all  three,  are  but 
Bodos  in  disguise.     I  look  upon  the  Rdbhd  as  merely  the  earliest  and 
most  complete  converts  to  Hinduism,  who  have  almost  entirely  aban- 
doned the  Bodo  tongue  and  customs,  and  upon  the  H4j6ngs  or  Hojai 
Kacharis  of  Nowgong,  as  the  next  grade  in  time  and  degree  of  conyer- 
sion,  who  now  very  generally  affect  a  horror  at  being  supposed  confreres 
in  speech  or  usages  with  the  Bodo,  though  really  such.     Nor  have  I 
any  doubt,  that  the  G&r6s  are  at  least  a  most  closely  affiliated  race,  and 
no  way  connected  with  the  monosyllabic-tongued  tribes  around  them** 
I  do  not,  however,  at  present  include  the  Girds,  or  RAbh^  or  Hdj6ng8 
among  the  Bodo,  who  are  now  viewed  as  embracing  only  the  M&shes 
of  the  west  and  the  Kdchdris  of  the  east  and  south ;  and,  so  limited, 
this  race  numbers  not  less  than  150  to  200,000  souls.    An  accurate 
general  census  seems  out  of  question  except  for  Assam,  but  the  above 
enumeration  is  given  as  an  approximate  result  of  several  statements 
obligmgly  supplied  to  me  by  Mr.  Kellner,  Mr.  Scott,  Dr.  Campbell, 
and  that  enlightened  traveller  Permanand  Acharya.     Thus  the  Bodo 
race  extends  from  Tipperah  and  the  country  of  the  Kdkis  on  the  south- 
east, to  Morung  and  the  country  of  the  Richaks  to  the  north-west,  cir- 
cling round  the  valley  of  Assam  by  the  course  of  the  Dhansri,  en  route 
to  the  north,  though  Major  Jenkins  assures  me  that  Bodos  may  be 
found  even  east  of  that  river  in  the  Assam  valley.     The  latitude  and 
longitude  of  the  Bodo  country  are  the  same  with  those  of  the  Kocch 
country,  to  speak  without  any  affectation  of  a  precision  the  subject  does 
not  admit  of,  and  thus  we  may  say  the  Bodo  extend  from  25  to  27 
north  latitude,  and  from  88  to  93^  east  longitude  ;  and  that  the  Dhi- 
m&B  are  confined  to  the  most  westerly  part  of  this  wide  range  of  cotm* 
try,  or  that  portion  lying  between  the  Konki  and  the  Dhorla.    My 

*  See  Note  at  page  703. 
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penoiul  oominunications  with  these  tribes  were  chiefly  with  those  still 
found  in  all  their  primitiTe  unsophistieation  on  the  banks  of  the  M^chi, 
and  firoin  much  intercourse  with  these,  daring  four  months,  I  conclude 
that  neither  people  Jiave  any  authentic  ancient  traditions.  Nevertheless 
the  ancient  connexion  of  the  Dhimils  with  the  west,  and  of  the  Bodo  with 
the  east  part  of  north  Bengal,  is  vouched  by  the  facts,  that  a  tract  of 
country  Ijring  between  the  Konki  and  the  Mahanandais  still  called  Dhi- 
vdH ;  and  a  still  larger  tract  situated  between  the  great  bend  of  the 
Brahmaputra  and  the  G&e6  hills  is  yet  called  Mechpdrd.  The  dose  con- 
nection of  the  Bodo  with  ELdmrdp,  is  further  confirmed  by  the  facts  of 
the  mass  of  the  people  being  still  found  there,  though  under  the  name  of 
Kachiri,  and  by  the  intimate  affinity  of  the  Bodo  speech  and  custom^ 
with  thoee  of  the  Gkurds.  The  so-called  K&ch6r  Rajah  is  a  new  man 
and  alien  to  the  Bodo  race,  and  so  is  the  mass  of  the  people  of  Kdchdr. 
But  TdUMm  is  a  Bodo ;  and  the  late  Bajah  of  Karaibdri  another ;  and 
the  Kalang-dw&r  chief  a  third ;  and  among  the  Lords  marchers  of  the 
flOQthem  confines  of  Assam,  others  might  once,  if  not  still,  be  found ; 
for  when  the  keeping  of  the  northern  marches  (towards  Bhutan)  was 
cotrasted  to  the  Kocch  race,  that  of  the  southern  dw&n  or  doors  (to- 
wards G616  and  N^  land)  was  committed  to  the  Bodo  tribe,  that  is, 
to  its  ehiefii.  It  would  not  appear  that  any  chief  of  Dhim^  race  now 
exists :  bat  the  scattered  remnant  of  this  race  assure  me  that  they  once 
had  chiefs  when  they  dwelt  as  a  united  people  in  Morung,  on  the  banks 
of  the  Kaval  (Kamla)  whence  they  removed  to  the  Tengw^  and  ulti- 
matdy  to  and  across  the  Konki,  60  years  ago,  in  order  to  escape  from 
Gdrkhali  oppression.  Of  the  few  lately  extant  chiefs  of  Bodo  race, 
the  Karaib^  Rajah's  estate  is  transferred  to  the  stranger,  and  the 
Kalang  and  Tdl&r6m  chiefships  are  shorn  of  much  of  their  "  fair  pro- 
portions." But  in  the  days  of  H&jd,  the  Kocch  founder,  as  w  ell  as  in 
those  of  some  of  his  more  prudent  successors,  the  Bodo  seem  to  have 
hid  great  political  consequence,  and  if  Hajos'  descendants  had  steadily 
adhered  to  the  wise  maxims  of  their  ancestor,  their  power  might  longer 
and  more  effectually  have  defied  its  enemies,  whereas  most  of  the 
Kocch  Rajahs  followed  the  illiberal  Arian  maxims  of  Viswa  Sinh,  and 
thus  the  Bodo  were  driven  back  upon  their  beloved  forests,  retreats 
which,  speaking  generally,  neither  they,  nor  the  Dhim^ls,  have  since 
qmtted,  save  in  Assam.    I  proceed  now  to  the  consideration  of  the 

4  z 
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BtatoSy  creed  and  customs  of  the  Bodo  and  Dhimiil.  Upon  these 
points  the  two  people  have  so  much  in  common  that  though  I  hare 
myself  gone  through  each  particular  separately  in  regard  to  each  people, 
I  shall  spare  the  patience  of  my  readers  hy  aggregating  what  is  com- 
mon,  and  separating  only  what  is  particular,  to  the  Bodo  and  DhimiQk 
SatU9 — Condition* — The  condition  or  status  of  the  Bodo  and  Dhimal 
people  is  that  of  erratic  cultivators  of  the  wilds.  For  ages  transcend- 
ing memory  or  tradition,  they  have  passed  heyond  the  savage  or  hunter 
state,  and  the  nomadic  or  herdsman's  estate,  and  have  advanced  to  the 
third  or  agricultural  grade  of  social  progress,  hut  so  as  to  indicate  a  not 
entirely  broken  connexion  with  the  precedent  condition  of  things  ;  for, 
though  cultivators,  all  and  exclusively,  they  are  nomadic  cultivators,  so 
little  connected  with  any  one  spot  that  neither  the  Bodo  nor  Dhimfl 
language  possesses  a  name  for  village.*  Though  dwelling  in  those  wilds, 
wherein  the  people  of  the  plains  (Ahirs  and  Gw^llas)  periodically  graze 
immense  numbers  of  bufikloes  and  cows,  they  "have  no  large  herds  or 
flocks  of  their  own,  to  induce  them  to  wander ;  but,  as  agricultiirists 
little  versed  in  artificial  renovative  processes,  they  find  in  the  exhaus- 
tion of  the  worked  soil  necessity,  or  in  the  high  productiveness  of  the 
new,  a  temptation,  to  perpetual  movement.  They  never  cultivate  the 
same  field  beyond  the  second  year,  or  remain  in  the  same  village  be- 
yond the  fourth  to  sixth  year.  After  the  lapse  of  4  or  5  years  they 
frequently  return  to  their  old  fields  and  resume  their  cultivation,  if  in 
the  interim  the  jungle  has  grown  well,  and  they  have  not  been  antici* 
pated  by  others,  for  there  is  no  pretence  of  appropriation  other  than 
possessory,  and  if,  therefore,  another  party  have  preceded  them,  or> 
if  the  slow  growth  of  the  jungle  give  no  sufficient  promise  of  «  good 
stratum  of  ashes  for  the  land  when  cleared  by  fire,  they  move  on  to 
another  site,  new  or  old.  If  old,  they  resume  the  identical  fields  they 
tilled  before,  bat  never  the  old  houses  or  site  of  the  old  village,  that 
being  deemed  unlucky.  In  general,  however,  they  prefer  new  land  to 
old,  and  having  still  abundance  of  unbroken  forest  around  them,  they 
are  in  constant  movement,  more  especially  as,  should  they  find  a  new 

*  Anra  in  annof  mutmit  et  rapereat  ager  1  So  tmmatable  is  human  natare  that 
the  deacriptiona  applied  to  oar  ancestors  in  their  pristine  state  are  absolately  and 
most  significantly  tme  of  similarl j  circamstanoed  races  now  abiding  in  the  forest 
jungles  of  India. 
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ipol  prove  unferiilet  they  decamp  after  the  first  harvest  is  got  in.* 
They  are  all  in  the  oonditioii  of  subjects  (of  N^pal>  Sikim^  Bhtit^  or 
Biitain)  having  no  property  whatever  in  the  soil  they  till,  and  dischai^ 
ing  their  dues  to  the  Government  they  live  nnder  (Sikim,  for  example) 
lft|  by  the  annual  payment  of  one  rupee  per  agricultural  implement, 
for  u  much  land  as  they  can  cultivate  therewith,  (there  is  no  land 
metsoie ;)  2nd9  by  a  corv&  or  tribute  of  labour  for  the  sovereign  anc} 
for  his  local  representative.    They  calculate  that  they  can  raise  30  to  40 
nqiees  worth  of  agricultural  produce  with  one  agricultural  implement, 
80  that  the  land  tax  is  very  light ;  and  the  corv^  is  more  irksome 
thin  oppressive.    It  requires  them,  on  the  Rajah's  behalf,  to  quit 
their  homes  for  3  or  4  days,  thrice  a  year,  in  order  to  carry  burdens  • 
for  him  into  the  hills,  whenever  he  has  goods  coming  from  the  plains ; 
baty  on  the  representative's  behalf,  to  work  only  on  the  spot.    Four 
times  a  year  they  must  help  to  till  his  fields ;  also  to  build  or  repair 
hii  dweUing-honse ;  to  supply  him  with  fuel  and  plates  (leaves)  when- 
eicr  he  gives  a  feast ;  and,  lastly,  they  must  pay  him  one  seer  of  cot- 
ton eech  year,  for  every  cotton  field  they  have.      Very  similar  is 
the  condition,  in  regard  to  taxation,  of  the  Bodo  and  Dhimtis,  under 
the  N^[ial  and  Bhdtdn  Grovemments.    Under  the  British,  the  perma- 
Bcnt  coltivators  of  the  open  lands  of  K&mrdp  are  subject  to  the  usual 
burdens,  ineidoital  to  our  rule,  which  they  discharge  with  ease,  owing 
to  their  industrious  and  orderly  habits.    Major  Jenkins  gives  them  the 
highest  character,  observing  that — **  they  are  a  remarkably  fine  peasant- 
ly  and  have  very  superior  cultivation  of  the  permanent  kind."     This 
is  sbondant  proof  of  the  docility  of  the  Bodo,  and  strong  presumptive 
evidence  that  their  erratic  habits  and  adhesion  to  the  wilds,  elsewhere, 
lie  the  lesnlt  of  oppression,  at  least  as  much  as  of  the  bias  of  pristine 
coatom.    But,  as  the  K^nipian  Bodo  have  abandoned   with  their 
emtic  propensities,  a  deal  of  whatever  is  most  characteristics  of  them 
as  t  distinct  race,  I  resnme  the  delineation  of  them  and  of  the  Dhimfls, 
as  sdU  found  in  primitive  simplicity  between  Bijni  and  Morang.  There 

^  Sieh  arc  the  primitive  habtU,  i till  in  use  from  the  Konki  to  the  Moo&sh,  and 
vkich  are  most  worthy  of  atody  and  record,  aa  being  primitive,  and  aa  being  com* 
not  to  two  people,  the  Bodo  and  Dhim&l,  though  abandoned  by  the  Kimrupiaa 
>Bd  moit  numerona  branch  of  the  Bodo. 
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they  are  migratory  cultivators  of  a  soil,  in  which  they  claim  no  sort  of 
right,  proprietory  or  possessory,  but  which  they  are  allowed  to  till  upon 
the  easy  terms  of  a  quit-rent  and  labour  tax,  because  none  others  will 
or  can  enter  their  malaria-guarded  Umits.  There  is  no  separate  caUing 
of  herdsman  or  shepherd,  or  tradesman  or  shop-keeper,  or  manufac- 
turer or  handicraft,  alien  or  native,  in  these  primitiye  societies,  which 
admit  no  strangers  among  them,  though  they  live  on  perfectly  andcaUe 
terms  with  their  neighbours,  and  thus  can  always  procure,  by  purchase 
or  barter,  the  very  few  things  which  they  require  and  do  not  produce 
themselves.  To  a  person  accustomed  to  the  constitution  of  social 
bodies  in  India,  whether  Arian  or  Tamulian,  it  must  seem  nearly  im- 
*  possible,  that  communities  could  exist  without  smiths,  and  carpenters, 
and  potters,  and  curriers,  and  weavers,  not  to  mention  barbers.  Yet  of 
these  helot  craftsmen,  whose  existence  forms  so  striking  a  feature  of  all 
Indian  societies,  and  whose  origin  and  status  so  much  need*  iUustra* 
tion,  there  is  no  trace  among  the  Bodo  or  Dhim^,  though  they  live 
apart  from  all  others,  Uke  the  Khdnds,  G6nds  and  K6l8,  who  hate 
these  aliens  among  them  ;  and  necessarily  so,  for  their  inaccessible  po- 
sition and  predacious  propensities,  would  otherwise  too  often  cut  them 
ofP  from  all  aid  of  craftsmen,  whereas  the  Bodo  and  Dhim^l,  who  dwell 
upon  the  plains,  and  on  peaceftd  equitable  terms  with  their  neighbours, 
can  always  command  such  services,  or  rather  their  products  in  the  mar* 
kets.  The  Bodo  and  Dhimdls  have  no  buffaloes,  few  cows,  no  sheep, 
a  good  many  goats,  abundance  of  swine  and  poultry,  some  pigeons  and 

*  When  we  consider  the  inditpeniablenegf  of  the  seirices  of  these  eraftsmen,  it 
is  remarkable  that  they  should  haTe  continued  to  the  present  day,  in  a  helot  or  out* 
caste  state,  not  only  among  the  Arians,  but  cTcn  among  the  Tamulians,  not  only  In 
the  plains  but  in  the  mountains.  My  belief  is,  that  most  of  the  Tamulians  on  the 
Arian  conquest,  retired  to  the  mountains  and  jungles,  and  that  those  who  remained 
were  reduced  to  helotism  and  became  the  artizans  of  Arian  society,  such  as  we  now 
see  them.  Ages  afterwards  some  of  them  passed  into  the  fastnesses  and  wilds  occs- 
pied  by  their  Tamulian  brethren,  in  freedom,  and  fierce  defiance,  for  the  most  part, 
of  their  Arian  enemies.  These  immigrants  are  the  recent  helot  craftsmen  of  die 
G6nds,  Khdnds  and  K6\b,  such  as  we  now  see  them ;  Tamulians  in  origin  Uke  the 
masters  they  serve,  but  from  whom  they  fail  to  obtain  better  treatment  than  from 
the  Arians.  No  common  tie  is  recognised ;  and  ages  of  freedom  and  of  aerritude 
have  left  no  common  trait  of  character. 
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dacks.  They  have  no  need,  therefore,  of  separate  herdsmen,  unless  it 
were  swine  herds,  and  these  might  be  very  useful  in  feeding  their  large 
store  of  pigs  in  the  forest.  But  they  have  no  such  vocation  among 
them,  each  family  tending  its  own  stock  of  animals,  which  is  entirely 
eonsnmed  by  that  family,  and  no  part  thereof  sold,  though  the  proxi- 
mate hill-men  would  gladly  purchase  pigs  from  them.  But  they  love 
not  trade  nor  barter  furthei  than  is  needful,  and  their  need  is  confined 
to  obtainmg  (besides  rice)  a  few  earthen  and  metalic  culinary  utensils, 
still  fewer  agricultural  implements  of  iron,  and  some  simple  ornaments 
for  their  women — ^all  which  are  readily  obtained  at  the  Kocch  marts  in 
exchange  for  the  surplus  cotton  and  oil  seed  of  their  efficient  agriculture. 
Each  man  builds  and  furnishes  his  own  house,  makes  the  wooden  imple- 
ments he  requires,  and  is  his  own  barber,  or  his  neighbour  for  him,  and  he 
&r  his  neighbour.  He  uses  no  leather  and  he  makes  basketry  for  himself 
and  fiunily,  whilst  his  wife  spins,  weaves  and  dyes  the  clothes  of  the  fami- 
ly, and  brews  the  beer  which  all  members  of  it  freely  consume.  Thus^ 
all  manufactures  are  domestic,  and  all  arts.  The  Bodo  and  Dhim^  are 
generally  averse  from  taking  service  with,  or  doing  work  for  strangers, 
whether  as  soldiers,  menials,  or  carriers,  though  there  are  a  few  soldiers 
and  servants  at  Doijiling  belonging  to  the  Bodo  race,  who  conduct  them- 
selves well  in  their  respective  capacities.  Among  their  own  communities 
there  are  neither  servants  nor  slaves,  nor  aliens  of  any  kind ;  and 
whilst  their  circumstances  tend  to  perpetuate  equality  of  means,  neither 
their  traditions,  their  religion  nor  their  usages  sanction  any  artificial 
distinctions  of  rank.  Though  they  have  no  idea  of  a  common  tie  of 
blood,  yet  there  are  no  diverse  septs,  clans  or  tribes,  among  them,  nor 
jet  any  castes ;  so  that  all  Bodo  and  all  Dhimdls  are  equal — absolute- 
ly so  in  right  or  law— wonderfully  so  in  fact.  Nor  is  this  equality 
the  dead  level  of  abject  want.  On  the  contrary,  the  Bodo  and  Dhi- 
mfls  are  exceedingly  well-fed,  and  very  comfortably  clothed  and  housed, 
sad  so  soon  as  yon  know  them — for  they  are  very  shy  of  strangers — 
their  vcfioea,  looks,  and  conduct  all  proclaim  the  absence  of  that  grovel- 
ling fear,  and  cunning  which  so  shock  one  in  one's  intercourse  with  the 
people  of  Bengal,  and  the  mass  of  whom  are  much  worse  fed,  and  dis- 
tiactfy  worse  clothed  and  housed,  than  either  Bodo  or  DhimiUs. 

£aiM. — It  having  been  already  stated,  that  these  people  are,  and 
have  been,  for  ages,  in    condition  of  subjects  of  foreign    Govern- 
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mentSy  I  need  hardly    observe  that  they  have    no  public  laws  or 
polity  whatever,  nor  even  any  traces  of  that  village  economy  which  so 
pre-eminently  distinguishes  Indian-Arian  societies.     Their  haUts  are 
too  simple  and  migratory  to  aUow  of  the  existence  of  the  village  sys- 
tem, with  its  train  of  hereditary  functionaries  and  craftsmen.     They 
dwell  in  the  forest  in  little  communities,  consisting  of  from  10  to  40 
houses,  which  they  are  perpetually  shifting  from  place  to  plage.     Each 
of  these  communities  is,  however,  under  a  head  called  Grk  by  them* 
selves,  Mondol  by  their  neighbours.    To  the  foreign  Government  they 
live  under  their  Gr^  is  responsible  for  the  revenue  assessed  which  he 
pays  periodically  to  the  Rajah's  representative — the  Ghoudri — ^in  cow- 
ries or  rupees,  the  only  currency.     He  has  no  scribe,  nor  keeps  any 
accounts,  his  simple  explanations  to  the  Ghoudri  being  verbal.     To  the 
Ghoudri  he  is  answerable,  likewise,  for  the  keeping  of  the  peace  and  for 
the  arrest  of  criminals  :  but  crimes  of  a  deeper  dye  are  almost  unknown, 
and  breaches  of  the  peace,  very  rare.     Should  a  murder  or  robbery 
occur  the  Ghoudri  would  take  cognizance  of  it,  assisted  by  3  or  4 
proximate  heads  and  elders  of  villages,  and  report  to  the  Rajah,  from 
whom  alone  in  such  cases,  a  decision  could  issue.    With  regard  to  his 
own  community,  the  head  of  the  village  has  a  general  authority  of 
voluntary  rather  than  coercive  origin ;  and  which,  in  cases  of  the  least 
perplexity  is  shared  with  the  heads  or  elders  of  two  or  three  neighbour* 
ing  villages.     Those  who  offend  against  the  customs  of  the  Bodo  or 
Dhimdl,  that  is,  their  own  customs,  are  admonished,  fined,  or  excom- 
municated, according  to  the  degree  of  the  offence,  the  village  priest 
being  called  in,  perchance,  to  give  a  higher  sanction  to  the  award.  The 
game  Jury-like  tribunal,  seems  to  have  almost  exclusive  cognizance  of 
civil  law,  or  the  usages  of  each  people  in  regard  to  inheritance,  adopti(»), 
divorce,  &c.     Marriage  is  rather  a  contract  than  a  rite,  and,  as  such,  is 
dissoluble  at  the  will  of  either  party ;  and  if  the  divorce  be  occasioned 
by  the  wife's  infidelity,  the  price  paid  for  her  to  her  parents,  most  be 
refunded  by  them.     Dower  is  not  in  use,  and  women,  in  general,  are 
deemed  incapable  of  holding  or  transmitting  property.    All  the  sons 
get  equal  shares,  nor  is  there  any  nice  distinction  of  sons  by  marriage, 
adoption  or  concubinage.     Adoption  is  common  and  creditable,  even  if 
there  be  one  son  of  wedlock :  concubinage  is  rare  and  discreditable. 
Daughters  have  no  inheritance  nor  dower :  but  if  their  parents  be  rich 
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lod  gire  tbem  marriage  presents,  such  are  held  to  be  their  own,  and 
irill  be  retained  by  them  in  the  event  of  dirorce.  Neither  Bodo  nor 
DbimiQ  can  marry  beyond  the  Hmits  of  his  own  people,  and  if  he  do, 
be  ifl  severely  fined.  Within  those  limits  only,  two  or  three  of  the 
dosnt  natural  ties  are  deemed  a  bar  to  marriage.  In  the  event  of 
£vwee,  the  children  belong  to  the  father  or  the  sons  to  the  father,  and 
the  daughters  to  the  mother.  If  the  husband  take  the  adulterer  in  the 
fat,  he  may  b^t  him  and  likewise  the  wife ;  but  no  more  ;*  and  there- 
after, if  he  please,  he  may  put  his  wife  away,  when  she  and  the  aduU 
terer  will  continue  to  abide  together  as  man  and  wife,  without  scandal, 
kt  without  marriage  rite ;  or,  if  the  husband  please,  he  may  pardon 
kr  and  frequently  does  so,  should  the  offence  have  been  the  first,  and 
eommitted  with  one  of  the  tribe  and  not  with  an  alien.  Chastity  is 
pfiad  ni  man  and  woman,  married  and  unmarried ;  and,  as  a  necessary 
wnseqiitence,  women  are  esteemed  and  respected,  and  divorce  and  sepa* 
ntitm  me,  notwithstanding  the  bad  footing  upon  which  the  custom  or 
kw  of  these  nations  sets  the  nuptial  union.  Siphilis  is  absolutely 
^nloHywn  among  the  Bodo  and  Dhim£[, — a  fact  that  speaks  volumes, 
od  <me  that  renders  it  scarcely  necessary  to  add,  that  any  class  of 
^onien,  devoted  to  unchastity,  is  a  thing  for  which  their  languages  have 
>o  name,  and  their  manners,  no  place.  Filial  piety  is  not  a  marked 
^oiatt  in  their  duuracter,  nor  perhaps  the  want  of  it.  Sons,  on  mar- 
luge,  q[uit  the  parental  roof,  and  sometimes,  previously :  but  it  is 
itemed  shameful  to  leave  old  parents  entirely  alone,  and  the  last  of  the 
MB,  who  by  his  departure,  does  so,  is  liable  to  fine  as  well  as  disin- 
Wtance.  Infanticide  is  utterly  unknown,  with  every  savage  rite  allied 
to  it,  BQch  as  human  sacrifice,  self-immolation  and  others,  too  frequent 
*B^  mde  people.  Daughters,  on  the  contrary,  are  cherished,  and 
^ftfotd.  a  source  of  wealth,  not  poverty,  for  every  man  must  buy  his 
vife  with  coin  or  labour,  and  'tis  very  seldom  that  the  price  comes  to 
^fedemanded  by  the  wronged  and  unforgiving  husband.  There  is  no 
W  to  re-marriage,  and  satti  is  a  rite  held  in  abhorrence. 

learmng. — Of  leandng  and  Utters^  the  Bodo  and  Dhitnfls  are  totally 
^md,  and  always  have  been  so.    The  numerals  of  the  cardinal  scale 


^  AaoBg  tlie  Parbettiaf  of  Kepal  the  wronged  hosband  may,  nay  must,  slay  the 
■^nltCRr. 
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are  only  seven  in  the  Bodo  tongae>  ten  in  the  Dhim^s,  and  they  have 
no  ordinals  at  all.  Beyond  7  or  10  they  count  by  the  Hindu  ways  of 
fours  and  of  scores,  and  in  this  manner  they  can  reckon  to  200.  Veiy 
few  of  the  Bodo  or  Dhim^  have  learnt  to  write  the  neighbouring  Pra- 
krits, but  many  can  converse  in  them,  particularly  in  the  corrupt 
Bengal  prevailing  from  the  Kosi  to  the  Brahmapdtra.  To  the  segre- 
gated manner  of  life  of  the  Bodo  and  Dhim&ls,  and  to  the  practice  of 
both  people  of  marrying  only  within  the  pale  of  their  own  folk,  I  ascribe 
the  present  purity  of  their  languages. 

Religion, — ^The  religion  of  the  Bodo  and  Dhim^s,  is  distinguished, 
hke  their  manners  and  customs,  by  the  absence  of  every  thing  that  is 
shocking,  ridiculous,  or  incommodious.  It  lends  no  sanction  to  bar. 
barous  rites,  nor  does  it  hamper  the  commerce  of  life  with  tedious 
insane  ceremonial  observances.  It  takes  less  cognizance  than  it  might 
advantageously  do  of  those  great  sacraments  of  humanity,  baptism, 
marriage,  and  sepulture,  withholding  all  sanction  from  the  first,  and 
lending  to  the  other  two,  especially  marriage,  a  less  decided  sanctiim 
than  the  interest  of  society  demand.  The  deplorable  impediments  to 
the  business  of  society,  occasioned  by  the  Hindu  (Arian)  religion,  are 
too  well  known  to  call  for  specification.  But  even  some  of  the  Tama- 
lians  are  pestered  with  usages  under  the  guise  of  religion,  which  are 
alike  injurious  to  health  and  convenience,*  or  are  pregnant  with  cruel- 
ty.f  From  all  such  crimes  and  mischiefs  the  religion  of  the  Bodo 
and  Dhimals  is  wholly  free.  With  the  most  striking  events  or  dearest 
ties  of  life  it  meddles  little  directly,  confining  itself  almost  exclusively 
to  the  propitiation  of  the  superior  powers  by  offerings  and  sacrifices. 
A  Bodo  or  Dhim^  is  born,  is  named,  is  weaned,  is  invested  with  the 
toga  virilis,  without  any  intervention  of  his  priest,  who  is  summoned  to 
marriages  and  funerals  chiefly,  if  not  solely,  to  perform  the  preliminaiy 
sacrifice,  which  is  indispensable  to  consecrate  a  feast,  for  no  Bodo  or 
Dhimdl  will  touch  flesh,  the  blood  of  which  has  not  been  offered  to  the 
gods ;  and,  flesh  constitutes  a  goodly  proportion  of  the  material  of 
those  feasts  which  solemnise  funerals  and  weddings  alike. 

t  Khasias.     Robinson's  Afisam,  p.  413  and  Buchanan's  Reports,  vol.  III.  p. 

X  G£r6s.  Elliott.  Asiatic  Researches,  III.  29.  Kh6nds.  Macpherson's  Re- 
ports and  Taylor's  Aocoiint,  Tide  Madras  Journal,  No.  16,  and  Calcutta  Refiew, 
No.  IX. 
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FrimOiiood. — The  office  of  the  priesthood  is  not  an  indefearible 
tig^  vested  in  a  caste,  nor  is  the  profession  at  all  exclusive.  The 
]mt8  are  natrre  Bodo  or  Dhimfl,  no  way  distingaished  from  the 
rest  of  the  commnnity,  cither  before  or  after  induction.  Occasionally 
the  son  wQl  succeed  the  father  in  this  office,  but  rarely ;  and  who* 
ever  chooses  to  qualify  himself,  may  become  a  priest,  and  may  give  up 
the  profession  whenever  he  sees  fit.  More  than  this,  the  Elders  of  the 
people  may  and  do  participate  in  the  functions  of  the  priesthood,  and 
efcn  exercise  them  alone,  so  that  it  is  not  improbable  there  was  a  time 
vhcn  the  dvil  heads  of  the  community  were  likewise  its  ecclesiastical 
diitetofs.  This  imperfect  constitution  of  the  clerical  office  has,  pro- 
Uilj,  proved  upon  the  whde  a  great  blesring  to  these  people  by  sav« 
log  them  from  the  trammels  of  aU  refined  Paganism,  (Egyptian, 
Omc,  Indian,)  though  it  has  had  the  necessary  ill  effect  of  keeping 
their  rehgioas  ideas  in  a  state  of  extreme  vagueness.  I  am  not  inclined 
to  eonnder  **  the  natural  man'*  as  a  savage ;  and  I  have  no  hesitation 
in  ealling  the  religion  of  the  amiable  Bodo  and  Dhimfls,  the  religion 
of  Nstme,  or  rather,  the  natural  religion  of  man.  It  consists,  elear^f 
tBoogh,  of  the  worship  of  the  most  striking  and  influential  of  sensible 
^jeet»— of  the*' starry  host,''  and  of  the  terrene  elements — ^witha 
^Hitt  but  impressive  reference  of  the  powers  displayed  by  these  sensi- 
Ue  objects  to  an  immaterial  or  moral  source,  unknown  indeed,  but  still 
^led  S8  Divine,  and  even  as  a  divine  Unity."*^  It  is  true  that  these 
htter  oonceptionB  are  too  ragne  to  be  denominated,  strictly  speaking, 
ideas,  proper  to  these  people,  much  less  positive  tenets  of  their  creed ; 
Whence  their  languages  have  no  word  for  God,  for  soul,  for  heaven, 
forhdl,  for  sin,  for  piety,  for  prayer,  for  repentance.  It  is  true  that 
iheb  gods  are  many,  and  are  all  void  of  definite  moral  attributes 
(8t?e  when  their  own  meaner  passions  of  vanity  and  anger  and 
Snef  aie  occasionally  ascribed  to  them).  Bat  still,  in  the  pre-emi- 
iKDcc  assigned,  however  vaguely,  to  one  (or  two)  of  these  gods,  we 
ctonot  deny  to  these  simple-minded  races  the  germ  of  a  feeUng  of 
God's  anity ;  and  when  they  appeal  to  Him  as  the  avenger  of  perjury, 
the  sanetioner  of  an  oath — ^we  must  acknowledge  that  the  moral  senti- 

*  1  Tcfer  the  cavtUer  to  Pope's  witTersal  prayer,  and  to  that  famoos  fane  of  «iiti. 
Hvity  dedicated  to  the  unknown  God. 
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nentfl  of  their  own  natitte  irresistibly  impel  them  to  sseribe  like  se&ti- 
nents  to  the  godhead.  Now»  in  every  serioos  matter  of  dispute  thai 
cannot  be  decided  by  testimoDy,  usually  so  called,  Oaths  and  ordeals  are 
had  recourse  to— and  both,  as  substitutes  for,  and  oonfirmatires  o& 
«?idence»  according  to  the  ancient  Jewish  (nay,  uniyersal)  notiona  on 
this  head.  But  oaths  and  ordeals  are  appeals  to  the  moral  nature  ^ 
the  Diyinity :  nor  can  it  be  denied  that,  though  the  practical  rdigion 
of  the  Bodo  and  Dhimfls  consists  of  idle  offerings  and  sacrifices  to 
trivial  deities,  yet  that  supplications  for  protection  from  danger,  and 
thanksgiTings,  when  it  is  over,  accompany  these  offerings  and  these  sa- 
crifices, forming  a  part»  how  inconsiderable  soever,  of  the  religious  rights 
of  the  people  as  conducted  by  the  priesthood.  The  priests,  or  the  elders^ 
superintend  the  administration  of  oaths  and  of  ordeals :  the  priests  oione 
direct  and  conduct  those  high  festivals,  which  thrice  a  year  are  celebrat- 
ed  in  honour  of  the  Elemental  gods,  and  once  a  year  in  honour  of  the 
household  divinities ;  as  likewise  those  occasional  acts  of  worship,  which 
originate  with  more  or  less  diffused,  or  individual,  calamity.  The  calami- 
ties  to  which  the  Bodo  and  Dhimfl  stand  most  exposed,  are  small-poz 
and  cholera,  which  sorely  afflict  them ;  and  drought,  bHght,  and  the  rap 
vages  of  wild  elephants  and  rhinoceroses,  from  which  their  crops  suffer 
not  less.  Diseases  are  considered  to  arise  entirely  from  preternatural 
agency,  and  hence  there  are  no  medical  men,  but  a  regular  dass  of 
ezordsts,  who  are  a  branch  of  the  priesthood,  and  whose  mode  of 
relieving  the  possessed  or  sick  will  be  described  presently.  They  are 
called  Ojh^  and  are  the  sole  physicians.  Small-pox  is  the  direst 
scourge  of  the  Bodo  and  Dhim^ ;  next  cholera  (since  1818) ;  next 
itch  ;  then  diseases  of  the  intestines,  as  diarrhcea  and  dysentery ;  then 
fever ;  then  goitre ;  diseases  of  the  liver  and  lungs  are  very  rare ;  and 
stphilis  is  unknown.  The  Bodo  and  Dhimil,  though  healthy  races, 
are  not  long-lived  nor  prolific.  Grey  hairs  are  less  common  than  in 
the  hilk  or  plains :  60  is  deemed  a  great  age :  a  family  of  8  or  9  living 
children  is  hardly  known :  5  or  6  alive  is  nearly  the  maximum  ;  and  2 
to  4  the  mean.  The  hazards  and  the  importance  of  agriculture  to  the 
Bodo  and  Dhimfl,  are  sufficiently  indicated  by  their  creed,  the  three 
chief  festivals  of  which  have  almost  exclusive  reference  thereto.  Great 
as  are  the  ravages  committed  on  the  crops  by  insects  and  wild  animals, 
drought  seems  to  be  dreaded  still  more  than  either,  so  that  among  all 
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tlie  Domerooa  gods  Jupiter  Pfaivius,  as  typed  by  the  rivers,  commands 
i  leference,  seeond  to  none  with  the  Dhimfls,  second  to  one  or  two  only 
vidi  the  Bodo.  JU  the  rivers  between  the  Gosi  and  the  Torsha  are 
chief  divinities  of  the  Dhimfls^*--all  those  between  the  Konki  and  the 
Bir  mdi,  prime  deities  of  the  Bodo.  Fire,  however,  indispensible 
tgrieohiinlly  for  the  clearing  of  the  forest,  is  by  no  means  equally  re« 
nreaced;  nor  the  earth,  which  yields  all;  nor  the  noble  forest,  so 
eheriilied  and  so  many  ways  indispensable ;  nor  the  mountains  whence 
eone  these  very  rivers ;  nor  even  the  sun  and  moon,  which  alone  of 
the  aCiny  hosts  are  worshipped  at  all.  All  these  deities  are  worship- 
ped devoutly  indeed,  but  none  with  such  earnestness  as  the  rivers : 
end  yet  the  rivers  flow  too  low  to  allow  of  their  waters  being  turned 
teiirigation,  so  that  it  is  as  an  index  of  copious  rains,  upon  which 
eieliisifely  Bodo  and  Dhim^l  crops  are  dependant,  that  the  rivers  are 
entitled  to  this  reverence,  though  crossmg  as  they  do  eo  frequently 
ndw  diieetly  the  route  of  communication  through  the  country  of 
theee  tribes,  'tis  no  wonder  that  they  have  unusually  commanded  at* 
tetioo.  When  Ifirst  obtained  lists  of  the  Bodo  and  Dhimfl  divinities, 
atcnee  so  numerous  and  so  devoid  of  attributes,  I  was  exceedingly  per- 
pkied  what  to  make  of  these  gods»  how  to  render  them  at  all  intelligi- 
hie  to  myself  or  others.  But  one  key  to  the  enigma  was  soon  found  in 
the  Hmda  pantheon — another  in  the  best  frontier  maps,  especially 
thoee  of  Bennell,  where  the  rivers  proved  to  be  so  many  Dii  majores. 
AtUrddass  of  gods,  and  a  very  important  and  charactmstio  one,  in 
"gnd  to  the  Bodo  more  particularly,  remained,  however,  for  solution. 
Vkeeeibllowing  the  people  themselves,  I  have  denominated  the  *houBO- 
Ud  gods,'  because  their  worship  is  conducted  inter parietee.  *  Nation- 
4'  bcmever,  were  the  fitter  terra,  for  these  are  the  original  deities  of 
^  whole  people,  and  though  their  worship  be  conducted  at  home, 
^  ni  eaeh  house,  the  whole  neighbourhood  participates  through  the 
aeduim  of  the  accompanying  sacrifice  and  feast,  and  redprocally  at 
tmy  hoQsdiolder^s  of  the  village,  once  a  year  in  solemn  pomp,  and 
^Oft  frequently  and  quietly  as  occasion  may  require.  Not  to  men- 
tiQQ  that  these  deities  likewise  share  with  the  elemental  gods  the  high 
^xf^asaHi  feitivals  above  adverted  to ;  for  how  ample  soever  the  Bodo  or 
Dhanti  pantheon,  their  practical  religion  is  as  simple  as  their  manners, 
*^they  dispose  of  their  superfluous  divinities  by  adoring  them  all  in 
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the  lump  I  A  good  many  of  the  household  or  natioxial  divinities  of 
the  Bodo  are  elemental  gods,  chiefly  rivers.  B4th6,  however,  the  chief 
god  of  the  Bodoy  is  not  an  elemental  god :  but  he  is  clearly  and  indis- 
putably identifiable  with  wmething  tangible,  viz.  the  Sij  or  Euphorbia ; 
though  why  that  useless  and  even  exotic  plant  should  have  been  thus 
selected  to  type  the  godhead,  I  have  failed  to  ascertain.  Mainou  or 
Mainong  is  the  wife  of  Bith6,  and  equally  reverb  with  him :  more  I 
cannot  learn  of  her.  The  supreme  gods  of  the  Dhimdls  are  usually 
termed  Wadung-B^r^g,  that  is,  the  old  ones,  or  father  and  mother  of 
the  gods.  They  likewise  are  a  wedded  pair,  whose  proper  names  are, 
respectively,  Pochima  and  Timai  vel  Tim^Lng,  of  whom  the  latter  is  un- 
doubtedly the  Tishta  river ;  and  the  former,  I  believe,  the  river  Dhoria. 
The  Bodo  and  Dhim^  have  neither  temple  nor  idol ;  and  altogether 
their  religion  belongs  to  the  same  primitive  era  with  their  habits  and 
manners,  is  void  of  offence  or  scandal,  and  if  any  judgment  may  be 
made  of  it  from  the  manners  and  character  of  its  professors,  is  not 
without  benefidal  influences. 

I  proceed  now  to  some  details  upon  this  point,  in  which  it  wiU  be 
necessaiy  sometimes  to  speak  separately,  of  the  Bodo  and  Dldmfl 
religions,  though  so  little  essentially  distinct.  This  general  coire- 
spondence  extends  not  merely  to  the  entire  substance  and  character  of 
the  religion,  properly  so  caUed,  of  each  people,  but  to  all  minor  points 
connected  therewith ;  for  example,  both  people  have  but  a  vague  no- 
tion of  the  existence  or  functions  of  those  Dii  minores  called  Genii, 
Fauns,  Satyrs  and  Sylvans  by  the  classic  ancients,  and  Fairies,  Sprites, 
Gnomes,  Ogres,  &c.  by  our  Grothic  or  Teutonic  ancestors.  Neither 
people  is  bfested  with  the  Gothic  bugbear  of  ghosts,  or  with  the 
Gothic  and  classic  follies  of  magic,  sorcery,  divining,  omens,  auspices, 
astrol<^  or  fortune-telling.  On  the  other  hand,  both  Bodo  and 
Dhimdl  alike  and  devoutly  believe  in  witchcraft,  of  which  they  enter 
tain  a  deep  dread,  and  likewise  in  the  influence  of  the  evil  eye,  though 
much  less  dreaded  than  witchcraft.  Omens  are  very  slightly,  if  at  all, 
heeded  by  either. 
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Fmdh^on. — ^The  chief  deities  of  the 


:i 


o 


^1 


J 


Bodo 

B6thtf,  chief  god.  Euphorbia' 
or  Sij  plant. 

Mamou  or       1  wife  of  the 

B&tb6    Bdroi,  J      above. 

Agrfag,  male,  relatiYe  of 
the  above  pair. 

Kh&^  male. 

Ablikhungar,  male. 

Khoil&,  male,  river  ? 

MaiAh6,  female.  Biver  Mo- 
Bik  or  BoD&. 

Brail,  male,  river  ?  styled 
Brai  or  the  ancient. 

Bdli,  female,  river  7  styled  the 
ancient  or  Bdroi. 

Khandaira,  male,  a  Bajah. 

Jaman,  mal^  Yama  of  Hin- 
dus. 

Kdogar  or  1  male,  Bhutanese 

Gongar,      J      Deity. 

j^^^  j  males. 
Misnmg,  J 

Dhdrlabrai,  mas.  river,  has-    ) 

band  of  Tishta. 
Dddkosi,  female,  river. 
Tishta,  ditto,  ditto. 
Ksngtai,  ditto,  ditto. 
M^chi,  male,  river. 
Tonha,  ditto,  ditto. 
Jordaga,  ditto,  ditto :  the  Jer- 

decS^R. 
Bflakhiingar,  ditto  ditto :  the 

Bflisan. 
lUhionAy^  female. 

Ddimi,  Br£hmaputra. 

Mater  magna. 
Chiddng. 
G^kmg. 
Bnd  Bhandiri. 
JhoUm  Bhand^ri. 
KiUiJl,  male,  a  Raja. 
I^khdngar. 
PhoroQ  khdngar. 

Nokh^irmadai,  the    K^thers. 
moon.  J 


and 


Dhimdls. 


Biver 
foem. 


22 

•55 
P 

'A 


6 

I 

P 


Pochima,  mas.  father  of  the  gods, 

the  river  Dhorla? 
Timai  vel  1  foem.    mother  of  the 
Timang,    j       gods  :   the  Tishta 

river. 
L^Lkhim,  foem.  sister  of  Timai  with 

some  :  Mahanada  ? 
Chfmi,  foem.  sister  of  Timai :  the 

Kosi  river. 
Konokchiri,  foem.  feeder  of  Konki 

river. 
Kangkai,  foem.  river  Konki. 
M6nchi,  foem.  river  Mechi. 
Son^i,  mas.  the  Soran  river. 
Bon^i,  mas.  the  Bo^  or  Dois. 
Dhtilpi,  mas.  the  Ddb^y  river. 
Danto,  mas.  styled  the  old. 
Chiddng,  mas.  styled  Bajah,  son 

of  Timai. 
Aphoi,  mas.  Rajah,  son  of  Timid*. 
Biphoi,  ditto  ddtto  ditto. 
Aphdn,  ditto  ditto  ditto* 
R^phiin,  ditto  ditto  ditto. 
Baphdn,  ditto  ditto  ditto. 
Shdti,  ditto  ditto  ditto. 
Bong,  mas. 
Aika,  mas.  et  foem.  styled  the  old. 

TdirtinK    I  ™*^®*»  ^^  ^^  Biphoi* 


Hili  mahadifi, 
Khdnchi  mahaddi, 
Khili  mahaddi, 
Airi  mahaddi, 
Birti  mahaddi, 
Nflo  mahaddi, 
ISMo  mahaddi. 


Females  all; 
wives  of  the 
7  sons  of  Ti- 
>-mai  above 
given.  Ap- 
parentty  Hin- 
du     iSeities, 


newly  named,  or  rather  renam- 
ed by  the  Dhimdb. 

Bda,  mas.  the  Sun. 

T^,  foem.  the  Moon. 

Bhiuddi,  foem.  the  Earth. 

Singko  Dir,  the  forest  gods. 

Rdko  DSr,  the  mountain  gods* 

Chambochiri,  foem.  the  Ghampa- 
mati  river. 

D^vai  chiri,  foem.  river  ? 

Phdl  chiri,  ditto  ditto. 
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H^madaiy  the  Earth,  foem. 
Witmadai,  Fire,  maa. 
Hij6,  Rajah,  maa. 
Ujan,  ditto  ditto. 
BMti,  ditto  ditto. 
Phtilibar,  mas. 
Malibar,  mas. 
Stikra  brai,  mas.  1    styled 
Sdkra  bar6i,  foem.  j  the  old, 

like  several  others. 
Dhonkdvir,  mas.  1    Hindu 
Kdth^kiiyir,  mas.  j  god  of 

wealth. 

KhtSmla  brai,  "j  s-  ( '^^j*^;™" 

Khtimlabtir6]^    J    ^^^Z 

Khdti  bdr,        >  s    fcem. 

Chomkhdbir^ 

DhonB!r,      J 

Stindkhi,  ^  |The  Soran  ri- 

Bdn6khi,  [  g     ver. 

Anari, 

Baiiari»    J  J     ver. 


a 


a 


>. 


fiXheCham- 
pvnati  ri- 
ver. 


r^The  Boiari- 


31 

H 

-a 


« 


Rdvai  chiri,  ditto  ditto* 
Jfvhfint6  1  males,  styled  the 
Bdwh^te,  >Yomig,  whante  ;  hus- 
lUwh^te,  j  bands  of  above  Chins. 
Nitti,  1  Dii  minores,  male  and 
Ach^,  >  female  of  each  name, 
Bibhar,  J  equivalent  to  the  Bodo 
Jaman. 

B'(Sta.  I  ^'^^^^^  ^^®'  nuptialfl. 


Extra  list  of  the  PatUhean  of  the  Bodos  of  Aeeam  and  K6mritp. 

Same  as  B&di6. 


Siju  Gohain,* 
Sasdng, 
R6ng  chiklau, 
B6ng  madai, 
Bor  g^m, 
Sor  ^m 
Pit  bir. 
Hap  btisa. 
Hap  biisi, 
Ranga  t^kla, 
Boja  t^la, 
Mojdng  Mojdng^ 
Jang  khalap, 
Jang  khilip, 
(Mta  bir, 
Matho  bir, 
Khona  khoni. 
Match  langkhar, 
Jang  khana, 
Jang  khani, 
Biira  Gorung, 
Khola  Gorung, 


Male,  great  and  malignant. 

Spirits  attendant  on  Si^dne,  pro- 
pitiated on  occasions  of  sickness^ 
death  or  other  calamity. 


Spirits  attendant  on  the  god  Ha^ 
btisa  and  goddess  Hapbiiffl* 
Goats  and  fowls  sacrificed  to 
them. 


Dii  minores,  get  fowls  or  eggs  only 
in  sacrifice. 

Same  as  Bdrha  Gosain  of  the  K6cch. 
Attendant  spirit  on  last. 


*  Gohain  is  a  mere  eorraption  of  the  Prakrit  Gosain,  the  Supreme ;  Sije  ia  Um 
Sij  vel  Euphorbia,  type  of  Batho. 
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BqpUiaard.  •       Male,  a  Penate. 

Am^  kdlia,  Agrang  of  prior  list. 

Kaaqw),  1      Fluyiatile  deities,  malignant.     Pi- 

Jol  kbtbjara,  >        geons  sacrificed  to  them. 

Jol  khdniari»  J 

At4,  or  Ai,*                       "I  A  fKAmakhya. 

oBknaT,  3    •         Laksbmi. 


5     <  Tama. 


JomoD, 

WktiTlr,     1  -SJ!'  h 

Thilkfirir,    }  JJ"^  SKdTir,  Indian  Pluto. 

DhonkdTirJ  %  U 

I  know  not  that  I  can  add  any  thing  worth  preserving  to  the  fore- 
gone list  of  the  duties  of  the  Bodo  and  Dhimdl  save  what  will  fall 
mare  appropriately  wider  the  head  of  rites  and  ceremonies.  The  list 
sog^t  have  been  considerably  enlarged*  but  chiefly  by  importations 
from  the  Hindu  Pantheon ;  and  as  these  consist  of  mere  names,  it 
ieems  sufficient  to  observe,  (moe  for  all,  that  the  Bodo  and  Dhimil 
ksfe  latterly  adopted  a  good  many  of  the  Hindu  goddesses*  particu- 
Infy  the  various  forms  of  Durga  at  KaU,  but  without  any  of  the  rites 
ippnipriate  to  her  worship,  or  even  any  images  of  her.  The  deities 
of  the  Bodo  and  Dhimal  are  divided  into  males  and  females,  old  and 
jnaig;  and  the  latter  distinction  is  material  as  indicating  the  relative 
nnk  and  oonnderation  of  the  gods  :  the  ancient  or  venerable  (Brai« 
Booi  in  Bodo,  Warang-B&iing  in  Dhimfl,  according  to  the  sex)  are  the 
Kmajores ;  the  young  (Khungar  vel  Jholou  in  Bodo,  Whante  in  Dhi- 
nfl),  are  the  Dii  minores.  It  will  be  noticed  that  several  of  the  deities 
bear  the  title  of  Bajah ;  and,  as  one  of  these  (H&j<S)  is  a  known  historic 
postn,  it  seems  probable  that  this  portion  of  the  Bodo  and  Dhimdl 
pantheon  exemplifies  the  classic  and  Hindu  practice  of  deifying  the 
niortal  henefiMtors  of  mankind-^  a  word,  apotheosis,  or  hero  worship* 
IfacUl,  in  Bodo,  is  a  general  term,  equivalent  to  Deity,  Divinity :  Dir 
■nd  Mm,  are  correspondent  terms  in  Dhimfl. 

Bdigieme  rites  and  eeremaniee. — ^The  rites  of  the  Bodo  and  Dhi- 
lafl  religions  are  entirely  similar,  and  consist  of  offerings,  sacrifices  and 
]*9m*  The  prayers  are  few  and  simple,  when  stript  of  their  mum- 
^^ ;  and  necessarily  so,  being  committed  solely  to  the  memories  of 
aiMXhhaeditary  and  very  trivially  instructed  and  mutable  priesthood. 
Hiqr  consist  of  invocations  of  protection  for  the  people   and   their 

*  Uiide  At  h6n6,  the  great  fiestiTal,  presently  to  be  described. 
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crops  and  domestic  animalfl ;  of  depreoatioiiB  of  wrath  when  admess, 
murrain,  drought,  blight,  or  the  ravages  of  wQd  animals,  prevail ;  and 
thanksgivings  when  the  crops  are  safely  housed,  or  recent  troubles  are 
passed.    The  offerings  consist  of  milk,  honey,    parched   rice,  egg^ 
flowers,  fruits,  and  red  lead  or   cochineal :    the    sacrifices   of  hogs^ 
goats,  fowls,  ducks,  and  pigeons — ^most  commonly  hogs  and  fowls. 
Sacrifices  are  deemed  more  worthy  than  offerings,  so  that  all  the  higher 
deities,  without  reference  to  their  supposed  benevolence  or  malevolence 
of  nature,  receive  sacrifices — all  the  lesser  deities,  offerings  only.     li- 
bations of  fermented  liquor  always  accompany  sacrifice — beeause,  to 
confess  the  whole  truth,  sacrifice  and  feast  are  commutable  words, 
and  feasts-  need  to  be  crowned  by  copious  potations.    Malevolence 
appears  to  be  attributed  to  very  few  of  the  gods,  though  of  course 
all  will  resent  neglect ;  but,  in  general,  their  natures  are  deemed  bene- 
volent ;  and  hence  the  absence  of  all  savage  or  cruel  rites.    All  dis- 
eases, however,  are  ascribed  to  supernatural  agency.    The  sick  man 
is  supposed  to  be  possessed  by  one  of  the  deities,  who  racks  him  with 
pains  as  a  punishment  for  impiety  or  neglect  of  the  god  in  question* 
Hence,  not  the  medidner,  but  the  exorcist  is  summoned  to  the  sick- 
man's  aid.    The  exorcist  is  called  both  by  the  Bodo  and  Dhim& 
Ojh^  and  he  operates  as  follows.    Thirteen  leaves  each  with  «  few 
grains  of  rice  upon  it,  are  placed  by  the  exorost  in  a  segment  of  a 
circle  before  him  to  represent  the  deities.     The  Ojh^  squatting  on 
his  hams  before  the  leaves,  causes  a  pendulum  attached  to  his  thumb 
by  a  string  to  vibrate  before  them,  repeating  invocations  the  while. 
The  god  who  has  possessed  the  sick  man,  is  indicated  by  the  exdustre 
vibration  of  the  pendulum  towards  his  representative  leaf,  which  is 
then  taken  apart,  and  the  god  in  question  is  asked,  what  sacrifice  he 
requires  ?  a  buffalo,  a  hog,  a  fowl,  or  a  duck  to  spare  the  sufferer,    fle 
answers  (the  Ojhd  best  knows  how !)  a  hog ;  and  it  is  forthwith  vowed 
by  the  sick  man  and  promised  by  the  exorcist,  but  only  paid  when  the 
former  has  recovered.    On  recovery  the  animal  is  sacrificed^  and  its 
blood  offered  to  the  offended  deity.     I  witnessed  this  ceremony  myself 
among  the  Dhimtis,  on  which  occasion  the  thirteen  deities  invoked  were 
P6chima  or  War^g,  Timai  or  B^rdng,   Ldkhim,  Konoksiri,  M&hi» 
Chim^  Danto,  Chadiing,  Aph6i,  Biph6i,  Andh^man  (AphAn),  Wto- 
p&tia  (Baphiin)  and  Shdti.    A  Bodo  exorcist  would  proceed  precisely 
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ID  the  same  manner,  the  only  difference  in  the  ceremony  being  the  in- 
TQcatioa  of  the  Bodo  gods  instead  of  the  DhimiU  ones. 

Fettaals. — The  great  futwdU  of  the  year  are  three  or  four.  The 
first  is  held  in  December-January,  when  the  cotton  crop  is  ready.  It 
is  caDed  Shdrkhar  by  the  Bodo,  Har6jata  by  the  Dhim^ls.  The  se* 
eoad  is  held  in  Febniary-March.  It  is  named  Wdgal^n6  by  the  Bodo, 
who  alone  observe  it.  The  Bodo  name  for  the  third,  which  is  cele- 
hnted  in  Joly-Augost,  when  the  rice  comes  into  ear,  is  Phdlth^pno. 
The  Dhimfls  call  it  Q&n  pdja.  The  fourth  great  festival  is  held  in 
October,  and  ia  named  Aihdn6  by  the  Bodo— Pochima  p^k&  by  the 
Bhimils.  The  three  first  of  these  festivals  are  consecrated  to  the  ele- 
mental gods  and  to  the  interests  of  agriculture.  They  are  celebrated 
•hroad,  not  at  home,  (generally  on  the  banks  of  a  river)  whence  at- 
toidanoe  on  them  is  call  Hogron  hddong,  or  madai  hddong,  Agoing 
forth  to  worship,'  in  contradistinction  to  the  style  of  the  4th  great 
fatiral,  which  is  devoted  to  the  household  gods,  and  is  celebrated  at 
home.  The  Wdgal^no  or  bamboo  festival  of  the  Bodo  I  witnessed  a 
jear  or  two  since,  and  will  describe  it  is  a  sample  of  the  whole, 
^^ooeeding  from  Siligori  to  Pankhab&ri  with  Dr.  Campbell,  we  came 
iqwa  a  party  of  Bodo  in  the  bed  of  the  river,  within  the  Saul  forest, 
sr  nther,  were  drawn  off  the  road  by  the  noise  they  made.  It  was  a 
nrt  of  chorus  of  a  few  syllables,  solemnly  and  musically  incanted, 
vUch,  on  reaching  the  spot,  was  found  to  be  uttered  by  thirteen  Bodo 
mea,  who  were  drawn  up  in  a  circle  facing  inwards,  and  each  carrying 
s  lofty  bamboo  pole  decked  with  several  tiers  of  wearing  apparel,  and 
crowned  with  a  Chour  or  Yak's  tail.  Within  the  circle  were  three  men, 
one  of  whom,  with  an  instrument  like  this  (  I  I  )  in  his  hands 
^snced  to  the  music,  waving  his  weapon  downwards  on  one  side,  so 
^f^  the  head,  and  then  downwards  on  the  other  side  and  again  over 
^  head.  He  moved  round  the  margin  of  the  circle,  in  the  centre  of 
vhich  stood  two  others,  one  a  Dedshi,  or  priest,  and  the  other  an  attend- 
*&t  or  servitor,  called  Phantw&l.  The  priest,  clothed  in  red  cotton,  but 
not  toosured  or  otherwise  distinguished  from  the  rest  of  the  party, 
ottered  an  invocation,  whereof  the  burden  or  chorus  was  taken  up  by 
^  Uiirteen  forming  the  ring  above  noticed.  The  servitor  had  a  water 
pot  m  one  hand  and  a  brush  in  the  other,  and  from  time  to  time,  as 
^  rite  proceeded,  this  person  moved  out  of  the  circle  to  sprinkle  with 
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the  holy  water  another  actor  in  this  strange  ceremony,  and  a  princi] 
one  too.  Thifl  ia  the  D^d^  or  the  poaaesaed,  who  when  filled  with 
the  god,  answers  hy  inspiration  to  the  questions  of  the  priest  as  to  the 
prospects  of  the  eoming  season.  When  we  first  discerned  hiin»  he 
was  sitting  on  the  ground  panting  and  rolling  his  eyes  so  significantly 
that  I  at  once  conjectured  his  function.  Shortly  afterwards,  the  rite 
still  proceeding,  the  D^^  got  up,  entered  the  circle  and  commenced 
dancing  with  the  rest,  but  more  wildly.  He  held  a  short  staff  in  his 
hand,  with  which,  from  time  to  time  he  struck  the  bedizened  poles, 
one  by  one,  and  lowering  it  as  he  struck.  The  chief  dancer  with  the 
odd-shaped  instrument,  waxed  more  and  more  vehement  in  his  dance; 
the  inspired  grew  more  and  more  maniacal ;  the  music  more  and  more 
rapid ;  the  incantation  more  and  more  solemn  and  earnest ;  till  at  last 
amid  a  general  lowering  of  the  heads  of  the  decked  bamboo  poles,  so 
that  they  met  and  formed  a  canopy  over  him,  the  D^6d&  went  off  b 
an  affected  fit,  and  the  ceremony  closed  without  any  revelation — a  cir- 
eumstance  which  must  be  ascribed  to  the  presence  of  the  sceptics! 
strangers  ;  for  it  is  faith  alone  that  worketh  miracles,  and  only  among 
and  for  the  faithful.  This  ceremony  is  performed  annually  by  the 
Bajah  of  Sikim's  orders,  or  rather  with  his  sanction  of  the  usages  of 
his  subjects  ;  is  addressed  to  the  sun,  the  moon,  the  elemental  gods, 
and  above  all,  to  the  rivers;  and  is  designed  to  ensure  health  and 
plenty  in  the  coming  year,  as  well  as  to  ascertain  beforehand,  its  promise 
or  prospect  through  the  revelations  of  the  D46di.  With  regard  to  the 
festival  sacred  to  the  national  or  homebred  (nooni)  gods,  called  Aihuoo 
by  the  Bodo  and  Pochima  p&kd  by  the  Dhimtis,  it  is  to  be  observed  that 
the  rite,  like  the  separate  class  of  deities  adored  thereby,  is  more  distioe- 
tively  Bodo  than  Dhimfl.  With  both  people  the  pre-eminence  of  water 
among  the  elements  is  conspicuous :  but,  whereas  the  river  goda  of  the 
Dhimtis  have  nearly  absorbed  all  the  rest,  elementary  or  other,  tlie 
household  gods  of  the  Bodo  stand  conspicuously  distinguished  from  the 
fluviatile  deities.  The  Prochima  and  Timang  of  the  Dhimals  are  one  or 
both  rivers :  the  B&th<S  and  Mainang  of  the  Bodo  are  neither  of  them 
rivers,  and  their  interparietal  rites  are  as  clearly  distinguished  from  the 
rites  performed  abroad  to  the  fluviatile  and  other  elemental  gods.  How- 
ever,  the  rites  of  Bath6  and  Mainou  are  participated  by  deities  of  ele- 
mentary and  watery  nature,  and,  on  the  other  hand,  the  Dhun^  assert 
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that  P6ehi]nA  and  Timai  have  a  two*fold  chanuster,  one  of  river  gods 
(Dlioila  and  Tiahta),  and  one  of  supreme  goda ;  and  that  they  are 
adored,  aeparately^  in  these  two  characters,  the  P6chiina  ^ikk  or  home 
rite  of  Oetober,  being  impropriated  to  them  in  the  latter  capacity,  or 
that  of  sapreme  gods.  *  I  have  not  witnessed  the  Pdchima  p^k^  and 
dierefore  speak  with  hesitation.  The  Ai  htind*  is  performed  as  foDows. 
The  friends  and  family  being  assembled,  including  as  many  persons  as 
the  master  of  the  house  can  afford  to  feast,  the  D^shi  or  priest  enters 
the  cndosnre  or  yard  of  the  house,  in  the  centre  of  which  is  invariably 
planted  a  Sf)  or  Euphorbia,  as  the  representative  of  fi^6,  who  is  the 
fuSj  as  wellas  narional  god  of  the  Bodo.  To  BiUh6  thus  represented 
the  IMSahi  offers  prayers,  and  sacrifices  a  cock.  He  then  proceeds  into 
the  house,  adores  Mainou  and  sacrifices  to  her  a  hog.  Next,  the  priest, 
the  fionily  and  all  the  friends  proceed  to  some  convenient  and  pleasant 
spot  in  the  vicinity,  previously  selected,  and  at  which  a  little  temporary 
Aed  has  been  erected  as  an  altar,  and  there,  with  due  ceremonies,  an« 
other  hog  is  sacrificed  to  Agr^g,  a  he*goat  to  Man^ho  and  to  Btili, 
•ad  a  fowl,  duck  or  pigeon  (bbck,  red,  or  white,  according  to  the  special 
lod  well  known  taste  of  each  god)  to  each  of  the  remaining  nine  of  the 
Noooi  madai.  The  blood  of  the  sacrifice  belongs  to  the  gods — the  flesh 
to  his  worshippers,  and  these  now  hold  a  high  feast,  at  which  beer  and 
tobacco  are  frreely  used  to  animate  the  joyous  conclave,  but  not  spirits 
oor  opium,  nor  hemp.  The  goddess  Mainou  is  represented  in  the  interior 
of  eich  house  by  a  bamboo  post  about  3  feet  high,  fixed  in  the  ground, 
od  Bormounted  by  a  small  earthen  cup  filled  with  rice.  Before  this 
^hol  is  the  great  annual  sacrifice  of  the  hog  above  noted,  performed ; 
>Bd  hefore  this,  the  females  of  the  family,  once  a  months  make  offerings 
^  eggs.  For  the  males,  due  attention  to  the  four  annual  festivals  is 
<^ed  sufiicient  in  prosperous  and  healthful  seasons.  But  sickness  or 
icimty  always  beget  special  rites  and  ceremonies,  suited  to  the  drcum- 
^^^Dees  of  the  calamity,  and  addressed  more  particularly  to  the  elemen- 
tal gods,  if  the  calamity  be  drought  or  blight  or  devastations  of  wild 
"^xQuds—to  the  household  gods,  if  it  be  sickness.  Hunters,  likewise, 
iBd  fishers,  when  they  go  forth  to  the  chase,  sacrifice  a  fowl  to  the 
^Wan  gods,  to  promote  their  success ;  and  lastly,  those  who  have  a 

*  Ai  or  Ayi,  is  the  soddess  YimiVji  or  Klunrupi  vis  genetrix  natars,  typed  by 
*tBln|iofYonL 
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petition  to  prefer  to  their  superiors,  conceiye  that  a  similar  propitiatioii 
of  Jishim  and  Mishim,  or  of  the  Chiris,  will  tend  to  the  folfilment  of 
their  requests.  And  this,  I  think,  is  nearly  the  whole  amount  of  rites 
and  ceremonies  which  their  religion  prescribes  to  the  Bodo  and  Dhimals» 
And  anxious  as  I  am  fully  to  illustrate  the  topic,  I  will  not  try  the 
patience  of  my  readers  by  describing  all  that  variety  of  black  victims 
and  white,  of  red  victims  and  blue,  which  each  particular  deity  is  alleg- 
ed to  prefer ;  first,  because  the  subject  is  intrinsically  trifling ;  and 
second,  because  the  diverse  statements  of  my  informants  lead  me  to 
suspect  that  the  matter  is  optional  or  discretionary  with  each  individual 
priest  prescribing  these  minutiae.  I  have  mentioned  the  rude  symbols 
proper  to  B&tho  and  Mainou.  None  of  the  other  gods  seem  to  have 
any  at  all,  though  a  low  line  of  kneaded  day  attached  to  the  Th^ 
that  surrounds  the  sacred  Euphorbia  in  the  yards  of  the  Bodo  is 
said  to  stand  for  the  rest  of  the  divinities,  who,  as  I  have  already 
said,  are  wont  to  be  worshipped  collectively  rather  than  individual- 
ly ;  and  thus  the  sun,  the  moon  and  the  earth,  though  adored  by 
Bodo  and  by  Dhimal,  ha^e  no  separate  rites,  but  are  included  in 
those  appropriated  to  the  elemental  gods.  Witchcraft  is  universal- 
ly dreaded  by  both  Bodo  and  Dhim^.  Witches  (Dain  and  Mhfi) 
are  supposed  to  owe  their  noxious  power  to  their  own  wicked 
studies,  or  to  the  aid  of  preternatural  beings.  When  any  person  is 
afflicted,  the  elders  assemble  and  summon  three  Ojh^  or  exordsts, 
with  whose  aid  and  that  of  a  cane  freely  used,  the  dders  endeavour 
to  extort  from  the  witch  a  confession  of  the  fact  and  the  motives. 
By  dint  of  questioning  and  of  beating  the  witch  is  generally  brought 
to  confesdon,  when  he  or  she  is  asked  to  remove  the  spell,  to  hed  the 
Sufferer,  means  of  propitiating  pretematurd  allies  (if  their  agency  be 
alleged)  being  at  the  same  time  tendered  to  the  witch,  who  is,  however, 
forthwith  expelled  the  district  and  put  across  the  next  river,  with  the 
concurrence  of  the  locd  authorities.  No  other  sorcery  or  black  art 
save  that  of  witches  is  known;  nor  pdmistry,  augury,  astrol(^» 
nor>  in  a  word,  any  other  supposed  command  of  the  future  than  that 
described  in  the  '  Wd  gd^o'  as  the  attribute,  (for  the  nonce)  of  the 
Diodi  or  vates.  The  evil  eye  cause  some  darm  to  Bodo  and  to 
Dhimfl,  who  call  it  mogon  ningo  and  min<Sj6  respectively,  and  who 
cautiously  avoid  the  evil-eyed  person,  but  cannot  eject  him  from  the 
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tommoDitj.  The  infloenoe  of  the  evil-eye  is  sought  to  be  neutralised 
fay  offerings  of  parched  millet  and  eggs  to  Khoja  Kajah  and  Mansha 
lUjab—Dii  minores,  who  find  no  place  in  my  catalogue,  ample  as  it  is. 
Mbiah  madaiy  I  am  told,  likewise  claims  a  place  in  the  Bodo  Panthe- 
on, and  a  distinguished  place  too,  as  the  protector  of  this  forest-dwell* 
ing  people,  from  beasts  of  prey,  and  especially  the  tiger. 

Prieethood. — The  priesthood  of  the  Bodo  and  Dhim^  is  entire- 
ly the  same,  even  to  the  nomenclature,  which  with  both  people 
expieflses  the  three  sorts  of  clergy  by  the  terms  D^shi,  Dhimi  and 
Ojha.  The  Dh^i  (seniores  prioresi)  is  the  district  priest.  The 
D^dfthi,  the  village  priest,  and  the  Ojha,  the  village  exorcist.  The 
IMishi  has  und^  him  one  servitor  called  Phantw&l.  There  is  a 
D^hi  in  nearly  every  village.  Over  a  small  circle  of  villages  one 
BUmi  presides  and  possesses  a  vaguely  defined  but  universally  recog- 
nised control  over  the  D^shis  of  his  district*  The  general  consti- 
tDtkm  and  functions  of  the  clerical  body  have  already  been  fully  ex- 
pltmed.  Priests  are  subject  to  no  peculiar  restraints,  nor  marked  by 
my  external  sign  of  diverse  dress  or  other*  The  connexion  between 
ptttor  and  flock  is  fiill  of  Uberty  for  the  latter,  who  collectively  can 
eject  their  priest  if  they  disapprove  of  him,  or  individually  can  desert 
bim&r  another  if  they  please.  He  marries  and  cultivates  like  his  flocks 
iod  all  that  he  can  claim  from  them  for  his  services  is,  first,  a  share  of 
cveiy  animal  sacrificed  by  him,  and  second,  three  days'  help  from  each 
of  his  flock  (the  grown  males),  per  annum  towards  the  clearing  and 
eoltivation  of  the  land  he  holds  on  the  same  terms  with  them,  and 
which  have  been  already  explained.  Whoever  thinks  fit  to  learn  the 
ibrms  of  .offering,  sacrifice  and  accompanying  invocation,  can  be  a 
priest;  and  if  he  get  tired  of  the  profession,  he  can  throw  it  up  when 
lie  will.  Ojhis  stand  not  on  the  same  footing  with  Dh&mis  and  D^- 
ddg:  they  are  remunerated  solely  by  fees:  but  into  either  office — 
priests  or  exorcists — ^the  form  of  induction  is  similar,  consisting  merely 
of  an  introduction  by  the  priests  or  exordsts  of  the  neophyte  to 
^  gods,  the  first  time  he  officiates.  One  Dhimi  and  two  Dedshis 
MaUy  indact  a  D6ishi — three  Ojhds,  an  Ojhd :  and  the  formula  is 
litenUy  that  of  an  introduction — '  this  is  so  and  so,  who  proposes,  O 
je  gods  I  to  dedicate  himself  to  your  service :  mark  how  he  performs 
tbe  rites^  and,  if  correctly,  accept  them  at  his  hands.' 
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Customs. — Under  this  head  I  shall  state  the  usages  ohserved  at 
births,  naming,  weaning,  togavirilis,  marriage  and  death,  aggregating 
what  is  common,  and  distinguishing  what  is  peculiar  to  the  Bodo  or 
Dhim^.  The  customs  of  both  people  have  a  great  similitude,  owing 
to  their  perfect  simplicity.  They  are  derived,  in  fact,  from  nature, 
and  nature  as  little  strained  by  arbitrary  devices  of  man  as  can  wdl  be. 
At  births  the  mother  herself  cuts  the  navel-string,  so  soon  as  she  has 
recovered  strength  for  the  act.  No  midwives  are  found,  so  that  nature 
must  do  all,  or  the  mother  and  offspring  perish  together.  But  deliv&> 
ries  are  almost  always  very  easy,  and  death  in  childbed  scarcely  known 
—a  blessing  derived  from  the  active  and  unsophisticated  manners  of  the 
sex.  The  idea  of  uncleanness  occasioned  by  births,  and  by  deaths  also, 
is  recognised ;  but  the  period  of  uncleanness  and  segregation  is  very 
short,  and  the  purificatory  rites  consist  merely  of  bathing  and  shavings 
performed  by  the  parties  themselves.  The  in&nt  is  named  immediatdy 
after  birth,  or  as  soon  as  the  mother  comes  abroad,  which  is  always  in 
4  or  5  days  after  delivery.  There  are  no  family  names,  or  names  daived 
from  the  gods.  Most  Bodo  and  DhimiUs  bear  meaningless  designations, 
or  any  passing  event  of  the  moment  may  suggest  a  significant  term : 
thus  a  Bh6tia  chief  arrives  at  the  village  and  the  child  is  called  Jinkhfip ; 
or  a  hill  peasant  arrives,  and  it  is  named  Qdngar,  after  the  titular  or 
general  designation  of  the  Bhotias.  Children  are  not  weaned  so  long 
as  their  mother  can  suckle  them,  which  is  always  from  two  to  three 
years — sometimes  more — and  two  children,  the  last  and  penultimate, 
are  occasionally  seen  at  the  breast  together.  The  delayed  period  of 
weaning  will  account  in  part  for  the  limited  fecundity  of  the  women. 
When  a  Bodo  or  Dhimdl  comes  of  age,  the  event  is  not  solemnised  by 
any  rite  or  sodal  usage  whatever.  Marriage  takes  place  at  maturity, 
the  male  being  usually  from  20  to  25  years  of  age,  and  the  female,  from 
1 5  to  20.  Courtship  is  not  sanctioned :  the  parents  or  friends  n^ociate 
the  wedlock,  though  in  so  simple  a  state  of  society  it  cannot  be,  but  the 
parties  have  frequently  met  and  are  well  known  to  each  other.  The 
Hindiia  wisely  and  decorously  attach  much  discredit  to  the  parent,  iriio 
takes  a  "  consideration"  for  the  grant  of  his  daughter  in  marriage.  No 
such  delicacy  is  recognised  by  Bodo  or  Dhimfl  parents,  who  mvariaUy 
demand  and  receive  a  price,  which  is  called  Jan  in  the  language  of  the 
former,  and  G^ndi  in  that  of  the  latter  people.    The  amount  varies 
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fioB  10  to  15  rupees  among  the  Dhim^,  from  15  to  45  among  the 
Sodo«  I  cannot  learn  the  cause  of  the  great  difference.  A  youth  who 
baa  no  means  of  dischargmg  this  sum,  must  go  to  the  house  of  his 
bther-in-law  elect  and  there  literally  earn  his  wife  by  the  sweat  of  his 
bnnr»  labouring,  more  judaico,  upon  mere  diet  for  a  term  of  years, 
vaiying  from  two  as  an  average,  to  £y^  and  even  seven  as  the  extreme 
period.  This  custom  is  named  Gabm  by  the  Bodo— Ghiujy^  by  the 
Dbimils.  It,  of  eourse,  implies  a  good  deal  of  intercourse  between  the 
betrothed  youth  and  damsel  prior  to  their  nuptials ;  but  from  all  I  can 
kan,  instances  of  opportunity  abused  are  most  rare.  The  legal  nature 
and  cfEwts  of  the  nuptial  contract  have  been  already  explained  under 
the  head  of  lavFs :  what  concerns  fecundity,  longevity,  &c.  under  the 
kead  of  medicine,  as  a  branch  of  religion.  The  marriage  ceremony  is 
fitde  perplexed  with  forms.  After  the  essential  preliminaries  have  been 
tnan^,  a  procession  is  formed  by  the  bridegroom  elect  and  his  friends, 
vlio  proceed  to  the  bride  elect's  house,  attended  by  two  females  spe* 
cia&y  appointed,  to  put  red  lead  or  oil  on  the  bride  elect's  head,  when 
the  procession  has  reached  her  home.  There  a  refection  is  prepared, 
ifter  partaking  of  which  the  procession  returns,  conducting  the  bride 
deet  tQ  the  house  of  the  groom's  parents.  So  far,  the  same  rite  is 
eomuon  to  the  Bodo  and  Dhimil — the  rest  is  peculiar  to  each. 
Aflung  the  Kiimfls,  the  IM6shi  now  proceeds  to  propitiate  the  gods 
bj  offerings.  Ddte  and  Bidata,  who  preside  over  wedlock,  are  invok- 
ed, and  betel  leaf  and  red  lead  are  presented  to  them.  The  bride 
aad  fproom  elect  are  next  placed  side  by  side,  and  each  furnished  with 
five  panns,  with  which  they  are  required  to  feed  each  other,  while 
the  parente  of  the  groom  cover  them  with  a  sheet,  upon  which  the 
Uiehi,  by  spiinkling  holy  water  sanctifies  and  completes  the  nuptials. 
Anottg  the  Bodo  the  bride  elect  is  anointed  at  her  own  home  with  oil ; 
As  dders  or  the  D^hi  perform  the  sacred  part  of  the  ceremony, 
^vhich  consists  in  the  sacrifice  of  a  cock  and  a  hen,  in  the  respective 
aaoea  of  the  groom  and  bride,  to  the  sun;  and  next,  the  groom,  rismg 
iMkcs  sahitetion  to  the  bride's  parente,  and  the  bride,  similarly  attesto 
^  future  duty  of  reverence  and  obedience  towards  her  husband's 
parent;  when  the  nuptials  are  complete.  A  feast  follows  both  with 
^odo  and  Dhimils,  but  is  less  costly  among  the  former  than  among 
^  hitter — as  is  said,  because  the  higher  price  paid  for  his  wife  by  the 


/16  Account  of  ike  Origin^  etc.  of  ike  [Jult, 

Bodo  incapacitates  him  for  giving  so  costly  an  entertainment.  The 
marriage  feast  of  the  Dhim^s  is  allied  to  cost  30  to  40  rupees  some- 
times,  the  festivities  being  prolonged  through  two  and  even  three  days  ; 
whereas  4  to  6— rarely  10  rupees,  suffice  for  the  nuptial  banquet  of  a 
Bodo. 

The  Bodo  and  DhimiUs  both  alike  bury  the  dead  immediately  sfler 
decease,  with  simple  but  decent  reverence,  though  no  fixed  burial 
ground  nor  artificial  tomb  is  in  use  to  mark  the  last  resting  place  of 
those  must  dear  in  life,  because  the  migratory  habits  of  the  people 
would  render  such  usages  nugatory.  The  family  and  fnends  form  a 
funeral  procession,  which  bears  the  dead  in  sUence  to  the  grave.  The 
body  being  interred,  a  few  stones  are  piled  loosely  upon  the  grave  to 
prevent  disturbance  by  jackals  and  ratels,  rather  than  to  mark  the 
spot,  and  some  food  and  drink  are  laid  upon  the  grave ;  when  the 
ceremony  b  suspended  and  the  party  disperses.  Friends  are  purified 
by  mere  ablution  in  the  next  stream,  and  at  once  resume  tbdr  usual 
cares.  The  family  are  unclean  for  three  days,  after  which,  besides 
bathing  and  shaving,  they  need  to  be  sprinkled  with  holy  water  by 
their  elders  or  priest.  They  are  then  restored  to  purity  and  forthwith 
proceed  to  make  preparations  for  a  funeral  banquet,  by  the  sacrifice  of 
a  hog  to  Mainou  or  Tim^g,  of  a  cock  to  Bdth6  or  Pochima,  accord- 
ing to  the  nation.  When  the  feast  has  been  got  ready  and  the  friends 
are  assembled,  before  sitting  down,  they  all  repair  once  again  to  the 
grave,  when  the  nearest  of  kin  to  the  deceased,  takmg  an  individual's 
usual  portion  of  food  and  drink,  solemnly  presents  them  to  the  dead* 
with  these  words,  *  take  and  eat :  heretofore  you  have  eaten  and  drank 
with  us :  yon  can  do  so  no  more :  you  were  one  of  us  :  you  can  be 
so  no  longer :  we  come  no  more  to  you :  come  you  not  to  us.'  And 
thereupon  the  whole  party  break  and  cast  on  the  grave  a  bracelet  of 
thread  priorly  attached,  to  this  end,  to  the  wrist  of  each  of  them. 
Next  the  party  proceed  to  the  river  and  bathe,  and  having  thus  lus- 
trated  themselves,  they  repair  to  the  banquet,  and  eat,  drink  and  make 
merry  as  though  they  were  never  to  die !  A  funeral  costs  the  Dhimtis 
from  four  to  eight  rupees — something  more  to  the  Bodo,  who  practise 
more  formality  on  the  occasion,  and  to  whom  is  peculiar  the  singular 
ieave-taking  of  the  dead  just  described. 

Useful   Arts, — As   already  observed,    the    arts  practised    by  the 
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Bodo  and  Dhimfla  are  few,  simple  and  domestic.  Agriculture  is  the 
gnoid  and  afanoat  sole  business  of  the  men,  but  to  it  is  added  the  con- 
■tmction  and  furnishing  of  the  dwelling  house  in  each  of  the  frequent 
mignitioiis  of  the  whole  people.  The  boys  look  after  the  domestic 
■nimals.  The  women,  aided  bj  the  girls,  are  fully  employed  within 
doaa  in  apinning,  weaving  and  dying  the  clothing  of  the  family,  in 
bfrewing,  and  in  cooking.  The  state  of  the  arts  will  be  sufficiently 
and  most  conveniently  illustrated  by  a  description  of  the  household 
funuture,  dothes,  food  and  drinks  of  the  people,  preceded  by  an  ac- 
eoimt  of  the  implements,  processes,  and  products  of  agriculture. 

Jgriculiure. — ^The  agricultural  implements  are  an  ax  to  fell  the 
fiweat  treesi,  a  strong  bill  or  bill-hook  to  clear  the  underwood  and  also 
to  dig  the  earth,  a  spade  for  rare  but  more  effectual  diggmg,  and  lastly 
a  dibUe  for  sowing  the  seed.  The  ax  is  called  R^i  by  the  Bodo, 
Ddph^  by  the  Dhimib.  It  is  a  serviceable  implement  of  iron  (the  head) 
wnilar  to  that  in  use  in  the  plains  where  the  head  is  bought ;  the  haft 
being  made  at  home*  The  bill,  called  Gh^khA  by  the  Bodo,  Ghongoi 
by  the  Dhim^  is  a  ''jack  of  all  work,"  like  in  shape  to  our  English 
hiD,  but  with  the  curved  extremity  or  beak  prolonged  and  furnished 
with  a  rtraight  downward  edge  of  some  three  inches.  It  is  of  iron, 
of  course,  and  purchased  in  the  K6cch  marts.  The  spade  is  the  ordi- 
naiy  short,  bent  one  of  the  plains,  where  it  is  bought,  and  where  it  is 
called  K6d£L  The  Bodo  and  Dhimdls  use  it  but  little,  and  have  no 
name  of  their  own  for  it.  The  dibble  is  a  wooden  staff  about  4  feet 
long,  made  by  the  people  themselves.  It  is  like  a  stout  walking  staff 
sharpened  at  the  lower  end.  The  process  of  culture,  emphatically 
cdled  'clearing  the  forest,'  is  literally  such  for  the  most  part,  and 
woold  be  so  wholly,  but  that  several  of  the  species  grown  being  bien- 
mals,  a  field  is  retained  over  the  first  year,  so  that  the  second  year's 
work  consists  merely  of  weeding  and  resowing  rice  amid  the  other 
■*^ding  products.  The  characteristic  work  is  the  clearing  of  fresh 
land,  which  is  done  every  second  year,  and  thus,  axes  and  bills  clear 
away  the  wood  :  fire  completes  what  they  have  left  undone,  and  at  the 
■one  time  spreads  over  the  land  an  ample  stratum  of  manure  (ashes)  ; 
the  soil  is  worked  nearly  enough  in  eradicating  the  undergrowth  of 
trees  (for  the  lords  of  the  forest  are  only  truncated)  ;  so  that  what  little 
additional  digging  is  needed,  may  be  and  is  performed  with  the  square 
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end  of  the  bill.  'Tis  no  great  matter,  and  firing  is  the  last  effectual 
process.  Amid  the  ashes  the  seed  is  sown  by  a  dibbkr  and  a  sower, 
the  former  of  whom,  walking  erect,  perforates  the  soil  in  quincnnxes 
by  sharp  strokes  of  his  pointed  staif,  (called  Sh6m&n  by  the  Bodo  and 
Dhtimsi  by  the  Dhimdls)  so  as  to  make  a  series  of  holes  from  one  to 
two  inches  deep,  and  about  a  span  apart ;  whilst  the  latter,  following 
the  dibbler,  and  furnished  with  a  basket  of  mixed  seeds,  drops  4  to  6 
seeds  into  each  hole  and  covers  them  at  the  same  time.  All  the  various 
produce  raised  is  grown  in  this  promiscuous  style.  Chait,  Bais&h 
and  half  Jeth,*  comprise  the  season  for  preparing  and  sowing  the  soil. 
S^wan,  Bhdddn,  Rii&r  and  half  Rdrtik,t  that  for  gathering  the  various 
products,  save  cotton,  which  is  not  gathered  till  Piis-Miigh4  The  rest 
are  reaped  as  they  successively  ripen :  first  cucuibitaceous  plantg 
(Kdhara,  Louka,  Khira^  Kankara  Karela) ;  then  greens  (Sem,  mattar, 
B&igan,  Chichinda,  P6i)  ;  then  the  several  edible  roots  (Yam,  Arwi,  &c.) ; 
then  the  condiments  (Haldi,  Adrak,  red  peppers)  ;  then  the  millett 
and  pulse  (Marwa,  Kdlthi,  Urid)  ;  then  Maize  ;  next  rice ;  then  the 
mustards  (Tori  or  Sarstin  or  Til),  and  last  of  all,  cotton.  The  fields, 
which  are  much  better  worked  in  eradicating  the  jungle  than  those 
for  which  the  Bengal  plough  performs  the  same  office,  are  likewise  u 
much  better  weeded ;  and  how  strange  soever  to  mere  English  ears, 
the  huge  mixture  of  crops  may  sound,  this  mixture  does  not  greatly 
exceed  the  practice  of  Bengal,  nor  is  it  inconsistent  with  good  re^ 
turns,  though  there  be  no  artificial  irrigation  whatever.  The  cotton 
is  a  biennial  of  inferior  quality,  but  it  is  the  main  crop,  and  that  from 
the  sale  of  which  in  the  plains,  the  Bodo  and  Dhim^s  look  to  provide 
themselves  with  the  greatest  part  of  the  rice  they  consume ;  for  their 
own  supply  is  very  inadequate.  Nevertheless  rice  is  usually  spoken  of 
as  the  crop  next  in  estimation  to  cotton,  though  maize  and  even  millet 
seem  to  contribute  as  much  to  the  quantity  of  home-reared  food.  The 
rice  grown  is  similar  to  the  "  dry  rice" — "  the  Ghaia"  of  Nepal — ^the 
*'  summer  rice**  of  the  plains.  The  other  articles  grown,  have  all  been 
enumerated  above,  save  Indigo,  which,  with  the  cochineal  of  the  forest, 
and  Madder  procured  from  the  hills,  supplies  the  Bodo  and  Dhimils 

*  March,  April,  and  May  respectively. 

t  July,  August,  Sept.  and  Oct.  respectively. 

X  December,  January. 
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with  dyes.  Arbar  and  a  few  more  of  the  superior  agricultural  and 
horticukand  products  of  the  plains  are  occasionally  grown  by  the 
Bodo  and  Dbim^,  whose  chief  products,  however,  are  those  given 
above,  and  of  tbem  not  absolutely  all  in  one  field  and  year,  though 
from  12  to  15  are  always  there,  and  include  a  good  supply  of  vegetables, 
eondiinents  and  cerealea,  but  the  last  deficient  in  the  article  of  rice,  which 
is  the  principal  grain  eaten.  Of  vegetables  the  favorites  are  B&igans, 
cacarbitacea  and  roots  (Th^  vel  Kin,  in  their  own  tongues)  :  of  cereals, 
rice :  of  condiments,  red  peppers.  Mustards  are  grown  not  for  their 
oils,  nor  as  stimulants,  but  merely  for  eating  like  parched  peas.  The 
oQ  seeds  are  fried  and  are  relished  in  that  state  :'*'  the  young  plants  also 
are  used  as  greens.  The  surplus  seed  is  sold  to  the  oilmen  of  the  plains, 
neither  Bodo  nor  Dhimdl  being  wont  to  express  oil,  of  which  they  con- 
some  little,  and  that  only  for  cooking.  Lights  they  use  none  (save  on 
oeeasions  €)£  ceremony  and  of  ptija)  but  go  to  bed  early  and  sit  by  the 
fire — a  splendid  wood  fire — ^till  then.  The  small  quantity  of  oil  used 
for  cooking  they  buy  in  the  adjacent  marts  of  the  Kocch.  The  cotton 
crop  and  the  surplus  of  the  mustard  crop,  are  all  the  agricultural  pro- 
ducts which  they  sell  any  portion  of.  Cotton  is  habitually  sold,  the 
smaU  portion  only  that  is  needed  for  clothing  the  family  being  reserved, 
which  may  be  about  one-fifteenth  of  what  is  raised.  The  domestic 
aniroals  have  been  enumerated  elsewhere,  and  must  be  spoken  of  again 
when  we  come  to  the  head  of  food.  Agriculturally  viewed,  they  are  a 
dead  letter,  not  even  their  manure  being  employed. 

Upon  the  whole  the  agriculture  of  the  Bodo  and  Dhimdls  is  con- 
ducted with  as  much  skill  as  that  of  their  lowland  neighbours  ;  with 
skin  superior  much  to  that  of  their  highland  neighbours ;  and  with 
pains  and  industry  greatly  above  those  of  either  highlanders  or  Kdcches. 
Tlie  following  details  of  what  is  raised  by  one  Bodo  cultivator,  and 
ooQsumed  by  himself,  his  wife  and  three  young  children,  imperfect 
though  they  be,  will  help  to  convey  a  just  idea  of  his  position. 

Bodo  peasant  tilling  about  If  bigha  with  the  spade. 

*  TWj  are  fried  with  greens,  and  of  coarse  yield  up  a  good  deal  of  their  oil  to 
lavoor  the  vegetables. 
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Products  or  Income. 
Dh^  or  rice  in  husk,..    24  bisi  =12  maunck  =400 

Cotton  nndressed, 16  bin  »»    8  mannds  =  32    0    0 

Maize,    3  bisi  =  1^  mannds  =080 

Millets  and  Pulse, 4  bisi  =    2  maunds  =3    0  12    0 

Condiments,  dyes  &  greens    2  bisi  =     1  maund    »»    4    0    0 

Total  Rupees,  ..41     4    0 

Expenses. 

Rice  in  busk,  bougbt,  3  Pouthi  =  48  maunds  =  15  0  0 
Salt  bought,                  18  Phol      =  18  seers       =300 

Cotton  field  puj6, ss  1  0  0 

Government  tax, =  I  0  0 

Cotton  seed  bought, =  I  0  0 

Ai  huno  festival, =  3  0  0 

Oil  bought  for  worship  and  for  occasional  lights,  ..=  080 

Sickness,  fees  to  the  Ojhd, =  4  0  0 

Presents  to  sisters  and  friends  who  ask  aid  and 

make  visits, =  2  0  0 

Ornaments  for  wife, =  2  0  0 

Fruits  bought  for  self,  wife  and  children, =s  2  0  0 

Fish  bought  in  rains  when  none  can  be  taken  in 

the  forest, =s  1  8  0 

Earthen  vessels  bought, =  0  8  0 

Proportion  of  price  of  Ch^khtf  or  Bill, as  0  8  0 

Ditto  ditto  of  Jong  or  spear, ^  0  8  0 

Ditto  ditto  of  metallic  pots  and  pans, =  0  8  0 

Sundries,   ; =  2  0  0 

Total  Rupees,  ..40    0    0 

Balance  in  favour, 1     4    0 

It  has  been  already  mentioned  that  the  Bodo  and  Dhimfl  peasant  is 
liable  to  a  corvee  or  labour  tax,  the  items  of  which  may  be  added  thus 
— for  the  Rajah  3  days,  thrice  a  year  or  9  days — ^for  the  Rajah's  local 
representative,  6  days — for  the  village  priest  or  D^6shi,  3  days — ^Total 
18  days  per  annum.    This  is  so  much  deducted  from  his  resoorce?,  and 
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BMj  be  stated  at  2*  rupees  in  coin.  A  peasant  of  the  plains,  using  the 
plough,  will  earn  twice  or  even  thrice  as  much  as  a  Bodo  or  Dhimdl,  and 
jet,  what  with  the  wretched  system  of  horrowing  at  25  to  30  per  cent, 
nd  the  grievous  extra  frauds  incidental  to  that  system,  he  will  not  he 
wsAj  so  well  off.  The  Bodo  or  Dhimti  agun,  has  ahundance  of  domes- 
tie  animals,  and  IS  moreover  at  liberty  to  eat  the  flesh  of  all  save  the 
eov,  whereas  the  peasant  of  the  plains  has  few,  and  of  those  only  the  goat 
that  he  can  eat.  And,  lastly,  the  Bodo's  industrious  wife  not  only  spins, 
bot  weaves  and  dyes  all  the  clothes  of  the  family,  besides  supplying  it 
imply  with  wholesome  and  agreeable  beer,  whilst  the  peasant's  wife  in  the 
plains  does  nothing  but  spin ;  and  though  this  may  diminish  the  cost 
of  the  family  clothing,  still  it  must  be  bought,  nor  will  there  be  much 
thread  to  dispose  it  in  free  sale,  apart  from  the  clothier.  The  high- 
hmd  peasantry,  generally,  earn  less  than  the  Bodo  and  Dhimdls,  and 
ire  proportionally  worse  off,  though  lightly  taxed  and  exempt  from  the 
corse  of  the  borrowing  system.  The  New^  peasants  of  the  great 
nlley  of  Nepal, — as  industrious  as  the  Bodo  and  Dhimfls — ^nay  more 
AH-and  more  skilAil  too, — earn  more  and  retain  more  notwithstand. 
ing  the  heavy  rent  they  pay  to  their  landlord^  who  pays  the  light  tax 
or  Government  demand  on  the  land. 

Awtef. — The  Bodo  and  Dhimdb  build  and  furnish  their  own  houses 
without  any  aid  of  craftsmen,  of  whom  they  have  none  whatever. 
Iliey  mutually  assist  each  other  for  the  nonce,  as  weU  in  constructing 
their  houses  aa  in  clearing  their  plots  of  cultivation,  merely  providing 
the  helpmates  with  a  plentiful  supply  of  beer.  A  house  is  from  12  to 
16  cobits  long  by  8  to  12  wide ;  a  smaller  house  of  the  same  sort  is 
erected  opposite  for  the  cattle,  and  if  the  family  be  large,  two  other 
domidles  like  the  first  are  built  on  the  other  sides,  so  as  to  enclose  an 
open  quadrangle  or  yard.  The  houses  are  made  of  jungle  grass  se- 
emed within  and  without  by  a  trellice  work  of  strips  of  bamboo.  The 
voofhasahigh  and  somewhat  bulging  pitch,  and  a  considerable  pro- 
jeetioa  beyond  the  walls.  It  also  is  made  of  wild  grass,  softer  than 
that  which  forms  the  walls.  There  is  only  one  division  of  the  interior 
vUeh  separates  the  cooking  and  the  sleeping  portions  of  the  house, 
which  has  no  chimney  or  window,  and  but  one  door.    Ten  to  forty  such 

*  If  tliA  Bodo  pay  one  rupee  of  direct  and  two  of  indirect  taxes,  he  will  be  near- 
h  « t  lard,  quoad  public  burdens,  witli  the  peasant  of  the  plains. 
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houses  fonn  a  village,  without  any  rigid  uniformity  or  any  defences 
whateyer. 

Furniture  is  very  scant,  consisting  only  of  a  rare  bedstead,  some 
sleeping  mats,  a  stool  or  two,  and  some  swinging-shelves  ;  and  all  of 
these  are  made  at  home.  Household  utensOs  are  a  few  earthen  vessds 
for  carrying  and  holding  water,  some  metallic  cooking,  eating,  and 
drinking  pots,  and  a  couple  of  knives,  to  which  we  must  add  the  spin- 
ning, weaving,  dyeing,  and  brewing  apparatus  of  the  women.  All  the 
latter  are  of  the  simplest  possible  form  and  homemake :  the  earthen 
and  metallic  pots  and  pans  are  purchased  in  the  Kdcch  marts.  There 
are  none  of  iron  nor  of  copper  ;  all  are  of  brass  or  of  other  mixed  me- 
tals that  are  metallic,  owing,  it  is  said,  to  the  deamess  of  iron  and  cop- 
per. There  are  no  leathern  utensils.  Baskets  of  bamboo  and  of  cane 
and  ropes  of  grass,  are  abundant  and  of  homemake,  by  the  men  who 
likewise  haft  all  the  iron  implements  they  purchase  abroad,  for  agri- 
cultural or  domestic  uses.  It  has  already  been  said  that  lights  are  d»* 
pensed  with  beyond  what  is  afforded  by  an  ample  fire. 

Clothes. — ^With  both  people  they  are  made  at  home  and  by  the  women. 
The  Bodo  women  wear  silk  procured  from  the  castor  plant  worm,  whidi 
they  rear  at  home  in  each  family.  The  Bodo  men  and  Dhimils  of  both 
sexes  wear  cotton  only.  Woollen  is  unknown,  even  in  the  shape  of 
blankets.  The  manufactures  are  durable  and  good,  and  not  inconveni* 
ently  coarse — ^in  fact,  precisely  such  as  the  people  require :  and  the 
dying  is  very  respectably  done  with  their  own  cochineal,  morinda,  or 
indigo,  or  with  madder  got  from  the  hills — ^but  all  prepared  by  them- 
selves. The  female  silk  vest  of  the  Bodos  possessed  by  me  is  3|-  feet 
wide  by  7  long,  deep  red,  vrith  a  broad,  worked  margm  of  cheque  patteni 
— ^and  of  white  and  yellow  colours,  beside  the  ground  red — above  and 
below.  This  garment  is  called  D6khana  by  the  Bodo,  and  must  be  a 
very  comfortable  and  durable  dress,  though  it  somewhat  disfigures  the 
female  form  by  being  pressed  over  the  breast  as  it  is  wrapped  round  the 
body,  which  it  envelopes  irom  the  armpits  to  the  centre  of  the  calves. 
The  female  garment  of  the  Dhim^  differs  only  in  material,  being  cotton. 
It  is  called  B6nha.  The  male  dress  of  the  Bodo  consists  of  two  parte 
— an  upper  and  a  lower.  The  former  is  equivalent  to  the  Hindu  chadar 
or  toga.  It  is  called  Shumd,  and  is  9  to  10  cubits  by  3.  The  latter, 
styled  Gdmch^  and  which  is  6  cubits  by  2,  is  equivalent  to  the  Hindu 
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Dhoti,  and  after  being  parsed  between  the  legs  is  folded  several  times 
lound  the  hips  and  the  end  simply  tacked  in  behind.  The  male  dress 
of  the  Dhim^  is  similar :  its  upper  portion  is  called  P&taka — ^its  lower, 
Dhiri — ^the  whole^  Dhiba  with  this  people — Hi  with  the  Bodo.  All 
eottOQ  dothes,  whether  male  or  female,  are  almost  invariably  white  or 
midjed.  Neither  Bodo  nor  Dhim^  commonly  cover  the  head,  unless 
when  the  men  choose  to  take  off  their  upper  vest  and  fold  it  round  the 
head  to  be  rid  of  it.  Shoes  are  not  in  use ;  but  a  sort  of  sandals  or 
lule-covers,  called  Ydpthong  vel  Champoi,  sometimes  are,  and  are  made 
of  wood  by  the  people  themselves.  There  are  no  other  shoes.  Oma- 
Bients  are  rare,  even  amongst  the  women,  who  however  wear  small  silver 
rings  in  their  ears  and  noses  also,  and  heavy  bracelets  of  mixed  metal 
OB  their  wrists.  These  are  bought  in  the  K6cch  marts,  and  are  quite 
ample  in  form. 

Food. — The    sorts  of  vegetable  food  have   been  already    enume- 
nted  in  speaking  of  agriculture  ;  rice  is  the  chief  article :  wheat  or 
barley,  unknown  even  by  name.     Ghiu  or  clarified  butter,  is  likewise 
totally  unused  and  unnamed,  and  oil  is  very  sparingly  consumed  for 
food.     Salt,  chillies,  vegetables,  plenty  of  rice,  varied  sometimes  with 
maize  or  millet,  and  fish  or  flesh  every  second  day,  constitute,  however, 
a  meal  which  the  poor  Hiudu  might  envy,  washed  down  as  it  is  with 
I  liberal  allowance  of  beer.     Plenty  of  fish  is  to  be  had  from  Decem- 
ber to  February,  both  inclusive,  and  plenty  of  game  from  January  to 
April  inclusive,  though  the  Bodo  and  Dhim^l  are  no  very  keen  or 
ikilfal  sportsmen,  notwithstanding  the  abundance  of  game  and  freedom 
from  all  prohibitions.    They  have  the  less  need  to  turn  hunters  in  that 
thdr  domestic  animals  must  supply  them  amply  with  flesh.     They 
bave  abundance  of  swine  and  of  poultry,  and  not  a  few  of  goats,  ducks 
•od  pigeons,  but  no  sheep  nor  buffaloes,  and  cows  are  scarce  ;  milk  is 
litde  used,  but  not  eschewed,  as  by  the  Girds  it  is.     They  may  eat  all 
animals,  tame  or  wild,  save  oxen,  dogs,  cats,  monkeys,  elephants,  bears 
and  tigers.     Fish  of  all  sorts,  land  and  water  tortoises,  mungooses, 
civets  (not  cats  I),  porcupines,  hares,  monitors  of  enormous  size,  wild 
bogi,  deer  of  all  sorts,  rhinoceros,  and  wild  buffedoes,  are  amongst  the 
wQd  animals  they  pursue  for  their  flesh ;    and  altogether  they  are 
•bradantly  provided  with  meat. 
Drmks  and  etimulante* — The  Bodo  and  Dhimfls  use  abundance  of  a 
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fermented  liquor  made  of  rice  or  millet,  which  the  former  call  Jo,  the 
latter,  Yd.  It  is  not  unpleasant,  and  I  should  think  was  very  harmless. 
Its  taste  is  a  hitterish  subacid,  and  it  is  extremely  like  the  Ajimaoa  of 
the  N^^  of  Nepal.  Brewing  and  not  distilling,  seems  to  be  a  cha- 
racteristic of  nearly  all  the  Tamulian  races,  all  of  whom  drink  and  make 
beer — and  none  of  them,  spirits.  The  Bodo  and  Dhimti  process  of 
making  this  fermented  liquor  is  very  simple  :  the  grain  is  boiled  :  the 
root  of  a  plant  called  A^chito  is  mixed  with  it :  it  is  left  to  ferment 
for  two  days  in  a  nearly  dry  state  :  water  is  then  added,  quant,  suff. ; 
the  whole  stands  for  3  or  4  days,  and  the  liquor  is  ready.  The  Agai- 
chito  plant  is  grown  at  home :  its  root,  which  serves  for  balm,  is  called 
Emon.  I  have  never  seen  it.  Besides  this  beer — of  which  both  peo- 
ple use  much — they  Ukewise  freely  use  tobacco  ;  but  never  opium  nor 
hemp  in  any  of  the  numerous  preparations  of  both ;  nor  distilled  waters 
of  any  kind ;  and  upon  the  whole,  I  see  no  reason  to  brand  them  with 
the  name  of  drunkards,  though  they  certainly  love  a  merry  cup  in 
honour  of  the  gods  at  the  high  festivals  of  their  reUgion.  Among  my 
own  servants  the  Bodo  have  never  been  seen  drunk  :  the  Moslems  and 
Hindtis,  several  times  excessively  so. 

Manners, — ^The  manners  of  the  Bodo  and  Dhim^s  are,  I  think,  a 
pleasing  medium  between  the  unsophisticated  roughness  of  their  high- 
land neighbours,  and  the  very  artificial  smoothness  of  their  neigh- 
bours of  the  plains.  They  are  very  shy  at  first;  but  when  yoa 
know  them  they  are  cheerful  without  boisterousness  and  inquiatiTe 
without  intrusion.  Man's  conduct  to  woman  is  always  one  of  the  best 
tests  of  his  manners :  now  the  Bodo  and  Dhim^  use  their  wives  and 
daughters  well ;  treating  them  with  confidence  and  kindness.  They 
are  free  from  all  out-door  work  whatever ;  and  they  are  consulted  by 
their  husbands  as  their  safest  advisers  in  all  domestic  concerns,  and 
in  all  others  that  women  are  supposed  likely  to  understand.  When  s 
Bodo  or  Dhim^  meets  his  parent  or  one  of  the  elders  of  the  communi- 
ty, he  drops  his  joined  hands  to  the  earth,  and  then  raises  them  to  his 
forehead  ;  and  if  he  be  abroad  he  says  '  father,  I  am  on  my  way,' — to 
which  the  parent  or  senior  answers,  '  may  it  be  well  with  you.'  There 
is  Uttle  visiting  save  that  which  is  inseparable  from  the  frequent  religi- 
ous feasts  and  festivals,  already  sufficiently  described,  nor  are  amuse- 
ments or  pastimes  for  young  or  old  common.     Indeed,   children  or 
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women  seem  to  ha^e  none,  and  the  men  so  little  heed  them,  that  neither 
the  Bodo  nor '  Dhimfil  tongue  has  a  word  of  its  own  for  sport,  play  or 
game !  The  young  men,  however,  have  two  games,  which  I  proceed  to 
describe  summarily.  In  the  light  half  of  October,  on  the  day  of  the 
full  moon,  a  party  of  youths  proceed  at  nightfall  from  Tillage  to  vil- 
lage, like  our  Christmas-wakers,  hailing  the  inhabitants  with  song 
and  dance,  from  night  till  mom,  and  demanding  largess.  This  is  given 
them  in  the  shape  of  grain,  beer  and  cowries,  wherewith  on  their  return 
they  make  a  feast,  and  thus  ends  the  pastime,  which  is  called  Hama- 
bami  by  the  Bodo,  and  Hama-dh&kd  by  the  Dhim^ls.  Again,  in  the 
dark  half  of  the  same  month,  when  the  wane  is  complete,  the  youths 
similarly  assemble,  but  in  the  daytime,  and  dressing  up  one  of  their 
party  like  a  female,  they  proceed  from  house  to  house  and  village  to 
village,  saluting  the  inhabitants  widi  song  and  dance,  and  obtaining 
presents  as  before,  conclude  the  festival  with  a  merry  making  among 
themselves.  The  Bodo  name  of  this  rite  or  game  is  Gh6rg61^no— the 
Dhimtia  call  it  Ch6rdh^kd.  And  now  we  shall  conclude  the  subject  of 
manners  with  a  statement  of  the  ordinary  manner  in  which  a  Bodo  or 
Bbimiil  passes  the  day.  He  rises  at  day  spring,  and  having  performed 
the  offices  of  nature  and  i^ashed  himself,  he  proceeds  at  once  to  work 
in  his  field  till  noon.  He  then  goes  home  to  take  the  chief  meal  of  the 
day,  and  which  consists  of  rice,  pulse,  fish  or  flesh  (on  alternate  days), 
greens  and  chillies,  with  salt — ^nevei^  ghiu — seldom  oil.  He  rests  an 
hour  or  more  at  noon,  and  then  resumes  his  agricultural  toils,  which  are 
not  suspended  till  night-fall.  So  soon  as  he  has  got  home,  he  takes  a 
Kcond  meal  with  his  family — then  chats  a  while  over  the  fire,  and  to 
bed  betimes — seldom  two  hours  after  dusk.  If  the  children  be  young, 
they  deep  with  their  parents — ^if  older,  apart.  The  Bodo  call  their 
first  meal  Sanjdphiini  inkh^m — their  second,  Bilini  inkh^m.  The 
BfaimiU  name  for  the  first  is  Mdnjb^'ch^kd ;  for  the  second,  Dilima- 
chfti.     "Wives  usually  eat  after  their  husbands— children  with. 

Character. — ^The  character  of  the  Bodo  and  Dhimdls,  as  vrill  be  an- 
ticipated from  the  foregone  details,  is  foil  of  amiable  qualities — and  al- 
most entirely  free  from  such  as  are  unamiable.  They  are  intelligent, 
docile,  free  from  all  hard  or  obstructive  prejudices,  honest  and  truthful 
in  deed  and  word,  steady  and  industrious  iff  their  own  way  of  life ;  but 
^t  to  be  mutable  and  idle  when  first  placed  in  novel  situations,  and  to 

5  D 
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reBist  injunctions,  injudidously  u^;ed,  with  dogged  obstinacy.  Thejr 
are  yoid  of  all  violence  towards  their  own  people  or  towards  their  neigh- 
bours, and  though  very  shy  of  strangers,  are  tractable  and  pleasant  when 
got  at,  if  kindly  and  cheerfully  drawn  out.  The  Commissioner  of  Assam, 
Major  Jenkins,  who  has  by  far  the  best  opportunities  for  observing  them, 
v>hen  drawn  out  of  their  forest  recesaee,  gives  them,  as  we  have  seen, 
a  very  high  character  as  skilful,  laborious  cultivators,  and  peaceable 
respectable  subjects ;  whilst  that  this  portion  of  them  want  neither 
spirit  nor  love  of  enterprise,  is  sufficiently  attested  by  the  fact,  that 
when  the  DoijUing  corps  was  raised  two-thirds  of  the  recruits  first  ob- 
tained were  Bodo  of  Assam.  Neither  the  Bodo  nor  Dhimdl  however, 
can  be  characterised,  upon  the  whole,  as  of  military  or  adventurous 
genius,  and  both  nations  decidedly  prefer,  and  are  better  suited  for 
the  homebred  and  tranquil  cares  of  agriculture.  They  are  totally  free 
from  arrogance,  revenge,  cruelty  and  fiert^ ;  and  yet  they  are  not  de- 
void of  spirit,  and  frequently  exhibit  symptoms  even  of  that  passion- 
ate or  hasty  temperament,  which  is  so  rare,  at  least  in  its  manifesta- 
tions, in  the  east.  Their  ordinary  resource  against  ill-usage  is  immove- 
able passive~resistance :  but  their  common  demeanour  is  exempt  from 
all  marks  of  the  wretched  alarm,  suspicion  and  cunning  that  so  sadlj 
characterise  the  peasantry  of  the  plains  in  their  vicinity,  and  which, 
being  habitual,  must  be  fatal  to  truth.  The  Bodo  and  Dhim£  in  this 
respect,  as  in  most  others,  more  nearly  resemble  the  mountameen, 
whose  straight-forward  manly  carriage  so  much  interests  Europeans  in 
their  favour.  Oppresnon  and  its  absence  beget  these  different  phases 
of  character.  The  absence  of  all  petty  trade  likewise  contributes  ma- 
terially to  the  candour  and  integrity  of  the  Bodo  and  Dhimdls.  Among 
all  mankind,  women,  wine,  and  power  are  the  great  tempters,  the  great 
leaders  astray.  Now  the  Bodo  and  Dhimdls  rise  decidedly  superi- 
or to  the  first  temptation ;  are  not  unduly  enslaved  to  the  second ;  and, 
from  the  perfect  equality  and  subject  condition  of  the  whole  of  thenSt 
are  entirely  exempted  from  the  third.  Power  cannot  mislead  those  who 
never  exercise  it :  where  women  are  esteemed  and  no  artificial  impedi- 
ments whatever  exist  to  prevent  marriage,  women  are  a  source,  not  of 
vice,  but  of  virtue :  and,  lastly,  where  "  honest  John  barley  com"  is 
free  from  the  dangerous  alliance  of  spirits,  opium  and  hemp,  I  know  not 
that  he,  even  if  assisted  by  the  "narcotic  weed,''  need  be  set  down  asa 
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Gorrapter  of  morals.  True,  the  Bodo  and  Dhimfl  do  not  pre- 
tend to  the  somewhat  pharisaical  abstemiousness  or  deanliness  of  the 
Hindds.  But  I  am  not  therefore  disposed  particularly  on  Hindd  evi- 
denee,  to  tax  them  with  the  disgusting  vices  of  drunkenness  and  dirti- 
ness^ though  these,  and  obstinacy,  if  antfy  are  the  vices  we  must  lay  to 
their  duurge,  as  the  counterpoise  of  many  and  unquestionable  virtues. 
Peasant,  be  it  remembered,  must  be  compared  with  peasant,  and  not 
peasant  with  people  of  higher  condition ;  and  if  the  comparison  be  thus 
6iriy  made,  it  may  perhaps  be  truly  decided,  that  the  Bodo  and  Dhi- 
mH  are  leu  sober  and  less  cleanly  and  less  tractable  than  the  people  of 
the  plains — more  sober  and  more  cleanly  and  more  tractable  than  those 
of  the  hills.  The  Bodo  and  Dhim&  are  good  husbands,  good  fathers 
md  not  bad  sons ;  and  those  who  are  virtuous  in  these  most  influential 
relationSy  are  Httle  likely  to  be  vicious  in  less  influential  ones,  so  that  it 
need  excite  no  surprise  that  these  people,  though  dwelling  in  the  forest, 
■part  from  the  inhabitants  of  the  open  country,  are  never  guilty  of 
Uaek  mailing  or  dacoity  against  them,  whilst  among  themselves  crimes 
of  deep  dye  are  almost  unknown.  To  the  ostentatious  hospitality  of 
naQy  nations  whose  violence  against  their  neighbours  is  habitual,  they 
nake  no  pretensions ;  but  among  their  own  people  they  are  hospitable 
enoDgh,  and  towards  the  stranger,  invariably  equitable  and  temper^ 
ite. 
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ASIATIC  SOCIETY  OF  BENGAL, 

For  July,  1849. 

At  a  meeting  of  the  Asiatic  Society  held  on  Wednesday^  the  4th 
July,  1849. 

The  Hon'ble  Sir  J.  W.  Colvile,  President,  in  the  chair. 

The  proceedings  of  the  June  meeting  were  read  and  confirmed,  and 
the  accounts  and  Touchers  of  the  preceding  month  were  laid  upon  the 
table, 

Robert  Cathcart  BalrympU  Bruce,  B.  M.  S.  who  had  been  duly 
proposed  and  seconded  at  the  June  meeting,  was  ballotted  for  and 
elected* 

The  following  gentlemen  were  proposed  for  election  at  the  August 
meeting : — 

Arthur  Crrote,  Esq,  B.  Q.  S.  proposed  by  Dr.  Falconer,  seconded  by 
Mr.  R.  W.  G.  Frith. 

Doctor  Martin^  proposed  by  Mr.  F.  P.  Strong,  seconded  by  Capt. 
Latter.' 

Read  letters — 

From  W.  Seton  Earr,  Esq.,  under  Secretary  to  the  Govemment  of 
Bengal,  presenting  for  the  use  of  the  Museum  of  Economic  Geology^ 
a  Map  of  the  district  of  Patna. 

From  E.  Madden,  Esq.  forwarding  Supplementary  Notes  to  his  arti- 
cle entitled  '*  The  Turaee  and  Outer  Mountains  of  Kumaoon,"  which 
appeared  in  the  Society's  Journal  for  May  and  June,  1848. — (Ordered 
to  be  printed  in  the  Journal.) 

From  James  Hume,  Esq.  Honorary  Secretary  to  the  Agricultural  aod 
Horticultural  Society  of  India,  forwardmg  some  specimens  of  iron  ore 
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from  the  banks  of  the  Damooda,  for  the  Maseum  of  Economic  Greologj 
and  reqaesting  the  opinion  of  the  Society  thereon. — (Referred  to  the 
Contor,  Mnseum  of  Economic  Greology.) 

From  Captain  M.  Eittoe,  forwarding  a  transcript  of  an  inscription 
cut  on  a  thick  brick,  found  in  a  field  near  Jaunpoor,  and  strongly 
adrising  the  Society  to  send  him  all  the  old  Copper  Plates  now  in  the 
Museum  for  re-transcription  and  classification.  Capt.  Kittoe  continues,— 

**  Haring,  while  on  my  recent  tour  heard  of  a  fine  pillar  at  Pahladpoor, 
Mir  Jhagnpoor,  I  sent  my  inscription  hunters  to  examine  it.  It  is  the 
mat  pillar  which  Major  Bart  brought  to  Mr.  Prinsep's  notice  just  as  our 
hmented  friend  was  leaving  for  Europe.  The  Major  only  sent  an  impres- 
iioD,  of  the  single  line,  which  occurs  about  midway  on  the  pillar,  and  this 
impression  was  mislaid.  I  have  now  several  copies  before  me,  and  moreover 
two  or  more  of  the  "  shell  pattern,*'  only  most  highly  ornamented,  with  dra- 
gon-like flourishes,  and  a  sentence  to  each  in  the  Thibetan  Sanscrit  character, 
whieh  I  here  enclose.*  You  will  observe  that  there  are  six  syllables,  so  are 
there  six  shells.  But  Thibetan  writing  is  within  the  scrolls  or  dragons  of  the 
shell  pattern. 

The  pillar  is  apparently  a  pillar  of  victory  of  some  Kshetri  prince,  whose 
naie  is  unfbrtnnately  effaced.  The  character  is  that  found  in  the  caves  of 
Wedera  India,  given  by  Col.  Sykes  and  Mr.  Wathen.  I  have  no  pure  copies 
of  the  shells,  or  I  would  have  sent  them.  Mr.  Laidlay  has  most  ingeniously 

]         3     s       4     6 

goesied  at  the  meaning,  and  supposes  the  words  to  be  Aum  man^  padma 

6 

hom,  bat  here  the  six  syllabka  are  differently  expressed,  in  the  Thibetan, 
lad  in  two  ways. 

From  the  position  of  Pahladpoor,  some  inclined  to  think  it  has  been  the 
"Tenple  of  the  vast  solitude  of  Fa  Hian."  Referred  to  the  Oriental  Section. 

From  Dr.  E.  Roer,  Secretary  Oriental  Section,  returning  Captain 
Ob's  letters  and  their  enclosures,  and  intimating  the  Section's  opinion 
that  the  questions  therein  contained  should  be  translated  into  English, 
aid  the  most  interesting  ones  printed  in  the  Journal.  Also  submits  a 
tanslation  of  the  questions  for  the  information  of  the  Society. 

From  the  same — forwarding  the  following  extracts  of  letters  from 
Soropean  scholars  with  regard  to  the  publication  of  the  Yedas. 

*  These  have  not  yet  come  to  hand;  we  shall  be  very  glad  to  recei?e  them. 
-Eas. 
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Egtract  of  a  Utter  from  Dr.  Mullkb,  dated  the  23rd  April,  1849. 

''Your  edition  of  the  Brihad  Aranya  Upanishad,  at  least  the  first  four 
numbers,  has  arrived  in  England,  but  I  have  been  of  late  so  busy  that  I  bad 
as  yet  no  time  to  read  it.  At  any  rate,  it  is  delightful  to  have  all  the  mate- 
rial so  near  at  band,  and  I  hope  that  the  BibUotheca  ItMlica  will  remain  an 
inexhaustible  mine  for  the  Sanskrit. 

Now  in  Europe  we'll  be  able  to  publish  the  Tiuttiriya  Sanhit&  or  Brambana. 
Of  the  first  there  is  only  one  MS.  containing  7  Ashtakas,  in  Colebrooke's 
collection,  and  a  portion  of  the  commentary  to  the  7th  Asbtaka ;  and  there 
is  no  complete  copy  of  the  Taittiriya  Brfiimhana.  I  believe,  howerer,  it  is 
the  same  with  the  A'pastamba  Brambana,  of  which  thtee  books  are  in  Cole- 
brooke's collection.  If  you  will  do  service  to  the  S4ma  Veda,  why  not  publish 
the  T^ndya  Br&mhana  7" 

Extract  from  a  letter  of  Dr,  Wbbsb  of  BerUn,  dated  27  th  Jan,  1849. 

**  A  publication  of  the  50  Upanishads,  translated  by  Anquetil,  would  be  of 
much  greater  importance.  Only  five  of  them  have  as  yet  been  printed,  vii. 
K^na,  Itk,  Kathaka,  Mundaka,  and  the  Brihad  Aranyaka  in  the  Kamvas^kha. 
(Bonn,  1844,  by  Foley).  The  Gband6gya  Upanishad  is  being  prepared  for 
the  press  since  some  years  already  by  Windishmann;  but  many  years  may  stiO 
elapse,  before  it  will  be  printed.  The  work,  however,  whose  publication  is 
of  the  greatest  importance,  is  the  Taittinya  Yajur.  I  have  examined  the 
libraries  in  England,  in  Pans  and  here,  and  may  assure  you,  that  an  edition 
of  the  Yajur  is  impossible  in  Europe.  With  reference  to  this  I  have  written 
a  small  paper,  which  will  appear  in  the  next  number  of  Lassen's  Journal. 
According  to  your  advice  I  wrote  to  the  Societies  in  Bombay  and  Madras 
with  regard  to  my  edition  of  the  white  Yajur,  and  took  at  the  same  time  the 
liberty  of  requesting  them  to  look  out  for  MS.  of  the  Taittiriya  Yajur,  and  to 
transmit  them  to  you.  There  are  at  any  rate  MSS.  of  the  commentary  of 
Sliyana  in  Benares,  as  I  have  read  in  the  Journal  of  your  Society.  Abont 
230  pages  of  the  white  Yajur  have  been  printed,  and  the  first  volume,  con- 
taining 320  pages,  will  be  published  at  the  commencement  of  April  (in 
London,  at  Williams'  and  Norgate,  at  21  shillings). 

Rev.  Benfey  in  Goettinger  has  published  a  most  excellent  edition  of 
the  S&ma  SanhiUi,  with  gloss,  translation  and  a  copious  introduction.  The 
7 — 12  books  of  Roths'  Nirukta  may  soon  be  expected.  Lassen  writes  to  me, 
that  a  further  portion  of  his  Indian  Antiquities,  containing  Indian  history  to 
Yikramaditya,  will  probably  appear  about  Easter.  Stewgler  preparea  as 
edition  of  Yajnavalkya,  which  is  to  be  ready  at  the  same  time.  Tritbea  in 
Oxford  has  lately  published  BhavabhCiti's  Uttara  Rlima  Charitra.    MueUcr*! 
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YedA  amoonto  already  to  640  pages.  The  first  voliune  will  appear 
aboet  Easter.  Boethlinck  ia  Petersburg  is  busy  with  Tibetan  and  Jakdtan 
ProliBsaor  Brockhaus  publishes  Burnoufs  Vendidad  Sade  in  Latin 
together  with  a  complete  glossary,  which  will  make  the  Zend 
aeceaaUe  to  the  learned." 

Extract  from  a  letter  of  Professor  Lassen. 

"  I  hope  the  Society  have  received  the  second  part  of  my  Indian  Anti* 
qidtiea.  The  second  volume  is  now  printing,  and  pretty  far  advanced.  I 
tnist,  I  ahall^have  finished  within  the  next  two  months  the  first  part  of  this 
vohune,  containing  the  history  till  Vikramaditya.  This  part  of  Indian  his- 
tory is  one  of  the  most  interesting,  as  we  have  so  exact  records  on  the  history 
of  Alexander,  and  as  there  is  so  rich  a  source  of  information  in  the  inscrip- 
tioos  of  As^ca,  which  in  my  opinion  are  hitherto  not  properly  made  use  of. 

The  following  information  on  the  progress  of  the  labours  relative  to  V^daic 
titaatnre  may  be  interesting  to  you ;  the  first  volume  of  Mueller's  Rig  V^da 
b  nearij  completed.  Weber  in  Berlin  publishes  the  white  Yajur  with  a 
eommentary  of  Madhava.  Dr.  Aufrecht  at  Berlin  is  occupied  with  the  pre- 
paratory labours  of  an  edition  of  the  Atharva.  We  may  therefore  hope^ 
tfaat  in  a  short  time  the  Y^da,  in  the  strict  sense  of  the  word,  with  the  excep- 
tioo  of  die  black  Yajur,  will  be  published.  There  are,  however,  several  works 
of  importance,  necessary  for  its  explanation,  still  to  be  published,  by  the 
edition  of  which  the  Asiatic  Society  woidd  do  a  great  service  to  V^daic 

From  Bev.  Mr.  Mackay,  requesting  a  copy  of  the  Asiatic  Researches 
and  some  parts  of  the  Journal,  for  the  Free  Church  Institution. 

Ordered  that  the  Society  regret  that  they  are  unable  to  grant  the 
request,  as  it  is  contrary  to  the  rules  of  the  Society. 

From  Capt.  J.  D.  Guuningham,  ''Note  on  the  Limite  of  Perpetual 
Snow  in  the  Himalayas/*     (Ordered  to  be  printed  in  the  Journal). 

From  Captain  Thos.  Huttou — "  Notices  of  some  Land  and  Fresh 
water  ahella  occurring  in  Afghanisthan."  (Ordered  to  be  printed  in  the 
Joomal). 

From  J.  W.  Laidlay,  Esq.  V .  P.  "  Comparative  Vocabulary  of  the 
S^  and  Pgh6  dialects  of  the  Karens ;  with  observations  on  the  gram- 
matical pecnliaritiefl  of  those  languages."  (Ordered  to  be  printed  in 
the  Journal). 

From  H.  Piddington,  Esq.  examination  of  a  new  mineral,  Haugh- 
tonite. 
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From  the  same — Catalogue  of  Presentations,  Greological,  Paleonto- 
logical  and  Minerological. 

Read  Report  of  the  Curator  of  the  Museum  of  Economic  Geology^ 
for  the  month  of  June. 

(True  Copy)         J.  W.  Colvile,  Prendent. 

J.  "W.  Laidlay,  Sec. 

Library. 
The  following  books  have  been  received  since  the  last  meeting : — 

Presented, 
The  Journal  of  the  Indian  Archipelago,  for  May,  1849. — Prbsbntbd  by 

THB  GOVBRNMBNT  OF  BENGAL. 

The  Calcutta  Christian  Observer,  for  July,  1849. — By  thb  Editors. 

Upadeshaka,  No.  31. — By  thb  Editor. 

The  Oriental  Baptist,  No.  31. — By  thb  Editor. 

Meteorological  Register  kept  at  the  Surveyor  General's  Office,  Calcuttt* 
for  the  month  of  May,  1849. — By  thb  Dbputy  Survbyob  General. 

A  discourse  delivered  at  the  Hindu  College  on  the  Hare  Anniversarj, 
Friday,  June  1st,  1849.  By  the  Rev.  K.  M.  Banerjea. — Prbsbntbd  by 
Babu  Pbarychand  Mittra. 

Purchased. 

The  Edinburgh  Review,  Nos.  167,  170,  171  and  180. 
The  Calcutta  Review,  Nos.  VI.  VII.  X.  XL  and  XXII. 
Comptes  Rendus,  Nos.  10  and  12. 
The  Annals  and  Magazine  of  Natural  History,  No.  XVI. 
Illustrations  of  Indian  Ornithology.    By  T.  C.  Jerdon,   Esq.     No.  IV. 
(2  copies). 

Donation  to  the  Musewn. 

A  Portrait  of  Henry  Torrens,  Esq.  B.  C.  S.  Presented  by  F.  C.  Lewis, 
Esq. ;  forwarded  by  Mr.  Taylor. 
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On  the  Phyneal  Geography  of  the  Himdlay  a.  ByB.  H.  Hodgson,  E^q. 

A  dear  outline,  iUottnited  bj  a  sketch  map,  of  the  principal  natUTal 
divisioBs  of  the  Him^aya,  it,  and  long  has  been,  a  great  desideratttm ; 
ibr,  Epical  Geography,  which  derives  so  manj  aids  from  the  other 
physical  sciences,  is  expected  in  return  to  render  back  to  them  without 
mnecessary  delay  a  distinct  demarcation  of  its  own  provinces,  since  bj 
that  alone  researchers  in  so  many  d^artments  are  enabled  to  refer  the 
Kspeetive  phoenomena  they  are  versant  with  to  their  appropriate  local 
habitations,  in  a  manner  that  shall  be  readily  intelligible,  causally  sig- 
nificant, and  wholly  independant  of  the  shifting  and  nnmeaoing  arron* 
disiements  of  politics. 

It  is  troe  that  our  knowledge  of  the  large  portion  of  these  mountains 
^ying  beyood  the  limits  of  British  dominion,  is  far  from  complete. 
But  IS  our  knowledge  any  thing  like  complete  of  our  own  hill  posses- 
sions? and,  if  we  are  to  wait  until  N^pld,  8ikim  and  Bhutan  become 
thorooghly  carossable  to  science,  must  we  not  indefinitely  postpone  a 
work,  the  most  material  part  of  which  may  (I  think)  be  performed  with 
sodi  infonaation  as  we  now  possess  ? 

The  detuls  of  Geography,  ordinarily  so  called,  are  wearisomely  insig- 
aificsot ;  bat  the  grand  features  of  physical  geography  have  a  pregnant 
^ue,  as  being  alike  suggestive  of  new  knowledge,  and  fAcilitative  of  the 
orderly  distrU>ation  and  ready  retention  of  old.  I  purpose  to  adhere 
to  those  grand  features,  and  to  exhibit  them  in  that  causal  connexion 
vhich  gives  them  their  high  interest  with  men  of  mind- 
No.  XXXII.— New  Series.  5  f 
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I  hid  been  for  several  years  a  traveller  in  the  Himfiaya  before  I 
could  get  rid  of  that  tyranny  of  the  senses  which  so  strongly  impresses 
almost  all  beholders  of  this  stupendous  scenery  with  the  conviction  that 
the  mighty  maze  is  quite  without  a  plan.  My  first  step  towards  free- 
dom from  this  overpowering  obtrusiveness  of  impressions  of  sense  was 
obtained  by  steady  attention  to  the  fact  that  the  vast  volume  of  the 
Him&layan  waters,  flows  more  or  less  at  right  angles  to  the  general 
direction  of  the  Him^aya,  but  so  that  the  numberless  streams  of 
the  mountains  are  directed  into  a  few  grand  rivers  of  the  plains,  either 
at  or  near  the  confines  of  the  two  regions.  My  next  step  was  due  to 
the  singular  significance  of  the  topographic  nomenclature  of  the  Nepa- 
lese»  whose  "  Sapt  Gandaki"  and  *'  Sapt  Cousika/'*  rivetted  my  attention 
upon  the  peculiar  aqueous  system  of  the  Him&layas,  urging  me  thence 
forward  to  discover,  if  possible,  what  cause  operated  this  marked  con- 
vergence of  innumerable  transverse  parallel  streams,  so  as  to  bring  them 
into  a  limited  series  of  distinct  main  rivers.  My  third  and  last  step 
was  achieved  when  I  discovered  that  the  transcendant  elevation  and 
forward  position,  at  right  angles  to  the  line  of  gh&ts,  of  the  great 
snowy  peaks,  presented  that  causal  agency  I  was  in  search  of,  the  re- 
motest radiating  points  of  the  feeders  of  each  great  river  being  coinci- 
dent with  the  successive  loftiest  massesf  belonging  to  the  entire  extent 
of  the  Himilaya.  It  was  in  N^p&l  that  this  solution  of  these  problems 
occurred  to  me,  and  so  uniformly  did  the  numerous  routes  I  possessed 
represent  the  points  of  extreme  divergence  of  the  great  rivers  by  their 
feeders  as  syntopical  with  the  highest  peaks,  that  I  should  probably 
long  ago  have  satisfied  myself  upon  the  subject,  if  my  then  correspon- 
dent, Capt.  Herbert,  had  not  so  decidedly  insisted  on  the  very  opposite 
doctrine — to  wit,  that  the  great  peaks  intersect  instead  of  bounding  the 
principal  alpine  river  basins. 

Capt.  Herbert's  extensive  personal  conversancy  with  the  western 
Him&laya,  added  to  his  high  professional  attainments,  made  me  for  a 
long  time  diffident  of  my  own  views.  But,  the  progress  of  events  and 
increasing  knowledge  of  other  parts  of  the  chain,  seeming  to  confirm 

*  See  Journal,  No.  198  for  Dec.  1848,  p.  646,  &c. 

t  This  expression  is  used  adyisedly,  for  every  pre-eminent  elevation  of  the  Himi- 
laya  is  not  so  much  a  peak  as  a  cluster  of  peaks  springing  from  a  huge  sustaining 
and  connected  Vase. 
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the  accnracy  of  those  Ttews,  it  occurred  to  me  more  carefallj  to  inves- 
tigtte  whether  the  facts  and  the  reason  of  the  case  were  not,  npon  the 
whole,  demonstratiTe  of  the  inaccaracy  of  that  ahle  and  lament«>d  offi- 
cer's dogma.  Doubtless  the  western  Himilaja  presents  appearances 
calcolated  to  sustain  Capt.  Herbert's  opinion,  whilst  such  persons  only 
as  are  unaccustomed  to  deal  with  the  classifications  of  science  will 
expect  them  to  correspond  point  by  point  with  those  natural  phoeno- 
mena,  which  it  ia  at  least  one  chief  merit  of  such  arrangements,  merely 
to  enable  us  readily  to  grasp  and  retain.  But,  that  the  entire  body  of 
facts  now  within  our  ken  is  upon  the  whole  opposed  to  Capt.  H.'s 
doetrine,*  and  that  that  doctrine  suits-ill  with  the  recognised  axioms  of 
geology  and  geography,  is,  I  think,  certain,  and  I  shall  with  diffidence 
now  proceed  to  attempt  the  proof  of  it. 

A  tyro  in  geology,  I  shall  not  further  dwell  on  the  theoretical  side  of 
the  qaestiou  than  may  be  requisite  to  facilitate  and  complete  the  appre- 
hension of  my  readers :  but  the  facts,  quoad  Nepal  at  least,  I  trust  that 
Bj  sketch  map,  rude  as  it  is,  and  the  following  observations,  may  ren- 
der sufficiently  indisputable ;  it  being  always  remembered  that  I  deal 
with  generals,  not  particulars,  aiming  to  establish  the  general  accuracy 
of  my  mun  proposition,  yis.,  that  the  great  peaks,  bound  instead  of 
intersecting  the  alpine  river  basins,  and  that,  in  truth,  the  peaks  by  so 
boini^g  create  the  basins,  whereas  their  intersection  would  destroy 
ikem. 

And  now,  without  further  preface,  I  turn  to  the  accompanying  sketch 
■ap,  and  submit  such  remarks  as  it  seems  to  require.  It  will  be  seen  at 
a  glanoe  that  it  embraces  the  whole  Him&laya  from  78°  to  9i4°  of  lon- 
gitude, comprising  the  following  peaks  and  basins ; — peak  of  Jamnoutn 
(a),  peak  of  Nanda-d^vi  (A),  peak  of  Dhoula-giri  (B),  peak  of  Gosain- 
thto  (C),  peak  of  Kangchang  (D),  peak  of  Chumalari  (£),  peak  of  the 
Geminif  (e)  :  which  peaks  include  and  constitute  the  following  alpine 
river  basins,  viz.,  that  of  the  Ganges,  that  of  the  Karn^i,  that  of  the 
Gandak,  that  of  the  C6si,  that  of  the  Tishta,  that  of  the  Mdnas,  and 
that  of  the  Snbhansri  (pars).  The  subjoined  table  exhibits  the  elevation 
and  the  position  of  these  dominant  peaks  with  the  authority  for  both. 

*  Joomal,  No.  126»  Extra,  pp.  20  and  22. 

t  1  bftVe  to  named  the  two  proximate  peaks  of  nearly  equal  height,  which  are 
iaterted  witlurat  name  in  Pemberton's  larfe  map,  in  long.  92o  50',  lat«  27^  50'. 

5f2 


794  On  ih»  Phfikal  G§ogr€^f  of  th$  Himalaya.        [Aw. 

a  JuBBiMlri    25669  30o56'  78ol2'  J.  A.  S.  No.  126,  At.  Bei.  VoL  XII. 

A  Nandi^d^n  25598  30o22'  79o50'  J.  A.  S.  No.  126. 

B  Dhoula-giri  27600  29010^  83o       As.  Ret.  Vol.  XII.  J.  A.  S.  No.  126. 

C  Gosaia-than  24700  28o20'  86o        As.  Res.  Vol.  XII. 

D  Kangchang  28176  27o42^  880IO'   J.  A.  S.  No.  197,  with  map  annexed. 

E  Chamalari   23929  27o52'  89oi8^   Tlie  same. 

e    Gemini      {214^6}^^°^^    ^^°^^'    Pcmberton's  Report  and  map. 

The  longitudinal  dark  lines  of  the  map  indicate,  the  upper  one,  the 
Him&laja  proper,  the  lower  one,  the  last  low  range  verging  on  the 
plains.  The  transverse  or  vertical  dark  lines  denote  the  great  peaks 
with  the  ridges  sent  southwards  by  themw  The  Himilaya  proper  is 
traced  along  the  line  of  the  ghfits  or  water  shed  between  Tibet  and 
India;  and  the  principal  passes  of  N^p&l  and  Sikim  into  Tibet,  or 
Taklakh&r,  Mdst&ng,  K€r(ing,  Kdti,  Hatia,  Wallung,  L6ch^n,  are  set 
down  along  the  Himtiaya,  as  well  for  their  novelty  as  to  illustrate  the 
gh&t  line  of  the  snows. 

Along  the  last  low  range  of  hills  are  marked  the  position  of  the 
M&ris  or  Dbdns,  within  the  range,  and  the  position  of  the  Bh&ver  and 
Tarai,  without  it. 

8ally&a  roiri,  Gongtali  m&ri,  Chitwan  miri,  Makw&ni  m&ri  and  Bijay- 
pdr  m&ri,  are  so  many  Nepalese  samples  of  those  singular  quasi 
valleys,  termed  Dhdns  to  the  westward.*  In  the  plateau  of  Tibet  I 
have  indicated  the  limits  of  the  three  great  trans-Him&layan  province^ 
or  Gn&ri,  extending  (from  the  B^dr)  easterly  to  the  Gangri  boundarj 
range  of  lake  M6pang ;  l/ts^ng,  thence  stretching  to  the  Gakbo  riTer 
beyond  Lassa ;  and  Rhim,  which  reaches  from  the  Gakbo  river  to 
the  Ydnling  or  Piling  or  limitary  range  of  China  and  Tibet.  Thos^ 
reverting  to  the  regions  south  of  the  line  of  gh^ts  leading  into  Tibet, 
we  have,  clearly  defined,  the  several  natural  provinces  or  divisions  of  the 
Himalaya,  with  their  causal  distribution,  as  follows,  commencing  from 
the  westward,  1st,  the  alpine  basin  of  the  Ganges,  extended  from  the 
peak  of  Jamnoutri  to  the  peak  of  Nanda-d^vi  (Juwdr  or  Juw^hir,) 
or,  in  other  words,  from  east  long.  78^  12^  to  79^  5(K :  2nd,  the  alpine 
basin  of  the  Earn^i,  reaching  from  the  peak  of  Nanda>d^vi  to  that  of 
Dhoula-giri,  or  from  79°  50'  to  83° :  3rd,  the  alpine  basin  of  the  Gan- 
dak,  stretching  from  the  peak  of  Dhoula-giri  to  that  of  Gosain-than,  or 

*  See  J.  A.  S.  No.  126,  p.  xzzxii.  et  etq.  and  p.  «xxxiv. 
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from  83^  to  86* :  4th,  the  alpine  hasm  of  the  C<Ssi  extending  from  the 
peak  of  Gosam-th&n  to  that  of  Kangchang,  or  from  86^  to  88o  10^ :  5th, 
the  alpine  basin  of  the  Tishta,  reaching  from  the  peak  of  Kangchang 
to  that  of  Chnmal&ri,  or  from  88<>  10'  to  89<'  IS' :  6th,  the  alpine  basin 
of  the  MiSn&s,  stretching  from  the  peak  of  Chtimal&ri  to  that  of  the 
Gemini,  or  from  89^  18^  to  92^  5(/ :  and,  lastly,  the  alpine  basin  of  the 
Sabhansri,  of  which  the  western  limit  is  the  Gemini,  bat  the  eastern 
peak,  uiascertained.  It  should  be  sought  somewhat  about  94^^  50^ 
between  which  point  and  the  extreme  eastern  limits  of  the  Him&laya, 
niist  be  the  basin  of  the  DihiSng.  That  the  aboTe  distribntion  of  the 
Himflaja  into  natural  districts  is,  upon  the  whole,  as  consistent  with 
the  facts  as  it  is  eminently  commodious  and  highly  suggestiTe,  I  have 
BO  hesitation  of  asserting.  Lest  however  I  should  extend  my  present 
£ssay  to  undue  limits  to  trench  upon  the  province  of  Col.  Waugh  and 
Ae  other  able  professional  men  who  are  now  engaged  upon  the  western 
hills,  I  shall  say  nothing  further  of  the  alpine  valley  of  the  Ganges  and 
those  west  of  it,  nor  upon  those  lying  east  of  Sikim.  If  my  main  as- 
samption  be  valid,  it  will  be  easily  worked  out  by  abler  hands  and  better 
fomished  ones  than  mine :  wherefore  the  following  more  detailed  expo- 
adoiis  will  be  chiefly  confined  to  the  three  great  central  basins  of  the 
Kani&li,  the  Gandak,  and  the  G6si.  In  the  first  of  these  basins  we 
have  (successively  from  west  to  east)  the  Sarjd,  the  G6ri,  the  Kfili,  the 
Bwdti-gangm,  the  Kam6li  proper,  the  Bh6ri  and  the  Jhingrak  or  Rapti. 
And  it  is  certain  that,  whereas  these  streams  drain  the  whole  alpine 
vaDey  of  the  Kam^i,  so  their  most  westerly  source  and  course  is  con- 
fined on  the  west  by  the  Nanda-devi  peak,  as  their  most  easterly  is 
fimited  on  the  east  by  that  of  Dhoula-giri.  These  rivers  do  not  wholly 
vaite  within  the  hills,  though  their  tendency  to  union  is  so  decided  that 
they  are  known  by  one  name,  even  in  the  plains,  where  their  collective 
ippellation  is  Saijii,  vel  Kfili,  vel  Gh6gra.  In  the  hills  the  whole  of 
them  are  universally  denominated  by  the  collective  name  of  Kamftli 
(cormpted  by  Bennell  and  his  followers  into  KenAr).  Kam^li  is  the 
proper  name  of  this  noble  river,  the  Karnfii  branch  being  by  far  the 
largest  the  central  and  most  remote  of  origin.  It  rises  in  Tibet,  not  far 
from  one  of  the  sources  of  the  Satlege,  and  has  a  considerable  trans- 
Him&layan  course  to  the  westward  of  the  Taklakh&r  pass,  where  it  quits 
Tibet.  No  natural  district  can  be  more  distinct  than  the  alpine  basin  of 
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the  Karn&lj»  as  above  defined.  It  includes  the  political  divisions  of  R&li 
Kilm^un,  belonging  to  Britain,  and  of  the  B&isi,  or  22  R&jes  of  Nep&I, 
with  Yiimila  vel  Jdmla,  D6ti  and  Sallj&n.  In  the  second  basin,  or  that 
of  the  Gandak,  we  have,  successively  from  the  west,  as  before,  the 
Barigir,  the  N4r&yani,  the  Sw^ti-gandaki,  the  Marsy&ngdi,  the  Daram- 
di,  the  Gandi,  and  the  Trisdl.  These  are  the  '*  Sapt  Gandaki"  or 
seven  Gandaks  of  the  Nepalese,  and  they  unite  on  the  plainward  verge 
of  the  mountains  at  Tirb^ni  above  S&ran.  They  drain  the  whole  hills 
between  Dhoula-giri  and  Gosain-th&n ;  the  Barig&r  and  one  head  of  the 
N&r&yani,  rising  from  the  former  barrier,  and  the  Trisdl,  with  every 
drop  of  water  supplied  by  its  affluents,  from  the  latter.  Nor  does  a 
single  streamlet  of  the  Tirsiil  arise  east  of  the  peak  of  Gosain-th&n,  nor 
one  driblet  of  the  BarigAr  deduce  itself  from  the  westward  of  Dhoula- 
giri.  We  have  thus  in  the  alpine  basin  of  the  Gandak  another  admira- 
bly defined  natural  division  comprised  within  two  great  proximate 
Him&layan  peaks.  This  division  is  named,  vernacularly,  the  Sapt 
Gandaki.  It  includes  the  old  Choubisi,  or  24  Rijes  and  belongs  to 
the  modem  kingdom  of  N^p&l. 

Our  third  sample  of  a  Him&layan  natural  province  conterminous 
with  the  utmost  spread  of  the  feeders  of  a  large  river,  and  bounded  <hi 
either  hand  by  a  prime  snowy  peak,  is  the  basin  of  the  C6si,  which, 
like  the  Gandak,  has  seven  principal  feeders.  These  are  as  follows : 
the  Milamchi,  the  Bhotia  Cosi,  the  T&mba  C6si,  the  Likhu,  the  Diid 
CiSsi,  the  Ardn,  and  the  Tam6r.  Of  these,  the  Milamchi,  rising  from 
Gosain-th&n,  is  the  most  westerly,  and  the  Tam6r,  rising  from  ELao^ 
chang,  is  the  most  easterly,  feeder.*  And  those  two  great  peaks,  with 
the  pre-eminent  ridges  they  send  forth  southwards,  include  every  drop 
of  water  that  reaches  the  great  C6si  of  the  plains  through  its  seven  alpine 
branches.  All  these  branches,  as  in  the  case  of  the  Gandak,  unite  (at 
Var&ha  Ksh^tra  above  N&thpdr)  within  the  hills,  so  that  the  unity  of 
this  alpine  basin  also  is  as  clear  as  are  its  limitary  peaks  and  its  extent. 

The  alpine  basin  of  the  Cosi  is  denominated  by  the  Nepalese  the 
Sapt  Cousika,  or  country  of  the  seven  C6sis.  It  comprises  the  old 
R&jes  of  the  Kir4nti8,f  Limbds  and  K&la  Makw&nis,  and  is  included, 
like  the  two  prior  basins,  in  the  modern  kingdom  of  N^p^. 

*  See  J.  A.  S.  No.  189.     Route  from  Kathmanda  to  Darjeeling. 

t  The  daasical  Cirrhats,  and  a  once  dominant  and  powerfnl  race,  tbongfa  tbey 
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The  country  drained  bj  the  above  three  rivers  (Karnili,  Gandak  and 
Cdsi)  iadndea  the  whole  of  N^pdl  and  the  proximate  part  of  Kdm^un, 
or,  in  other  words,  800  miles  of  the  central  and  moat  characteristic 
portion  i^  the  Himilaya.  Wherefore  it  is  legitimately  presnmeable 
thit  wkateier  is  true  of  its  natural  divisions,  is  true  of  those  of  the 
residue^  qaoad  ruling  principle  and  geological  causation. 

Now,  if  the  above  facts  relative  to  these  three  rivers  be  justly  repre- 
sented (and  that  they  are  so,  in  the  main,  I  confidently  assert),  we  are 
led  irresistibly  to  inquire  why  the  numerous  large  feeders  of  the  rivers , 
instead  of  urging  their  impetuous  way  from  the  snows  to  the  plains  by 
iodependant  courses,  are  brought  together  upon  or  near  the  verge  of 
the  plains?  haw  unity  is  effected  among  them  despite  the  interminable 
Dtte  of  ridges  they  traverse,  and  despite  the  straight  downward  im- 
pulse given  them  at  their  sources? — I  answer,  it  is  because  of  the 
superior  elevation  of  the  lateral  barriers  of  these  river  basins,  between 
which  there  are  synclinal  slopes  of  such  decided  preponderance  that 
they  overrule  the  effect  of  all  other  inequalities  of  surface,  how  vast 
soever  the  latter  may  sometimes  be. 

It  will  be  seen  by  the  map  that  these  lateral  barriers  of  the  river 
htnos  are  crowned  by  the  pre-eminent  Him&layan  peaks,  that  the 
pesks  themselves  have  a  forward  position  in  respect  to  the  gh&t  line  or 
gnat  longitudinal  water  shed  between  Tibet  and  India,  and  that  from 
these  stapendous  peaks,  ridges  are  sent  forth  southwards  proportiona- 
hly  immense.  Thus  from  the  peak  of  Kangchang  is  sent  forth  the 
ndge  of  Singil6U,  which  towers  as  loftily  over  all  the  other  sub-Him&- 
hjan  ridges  of  eastern  N^p&l  and  western  Sikim  as  does  Ejmgchang 
itself  over  all  the  other  Himalayan  peaks. 

This  Singil^lan  prolongation  (so  to  speak)  of  Kangchang,  entirely 
Sfparetes  the  waters  of  the  C6si  and  of  the  Tishta.  A  similar  ridge, 
that  of  Dayabhang,*  stretching  south  from  the  great  peak  of  Gosain- 
thlui,  as  entirely  divorces  the  waters  of  the  C6si  and  of  the  Gandak. 
Another  like  ridge  rising  from  Dhoula-giri  as  effectually  sunders  the 
waters  of  the  Gandak  and  of  the  Kam&lL     Another  starting  from 

We  long  gioee  raocambed  to  the  political  supremacy  of  other  races — first  th« 
Makwinia  snd  then  tiie  Gorkhllis. 

*  Hence  the  name  Dhaibiing,  erroneously  appHed  by  Col.  Crawfurd  to  the  peak. 
Dajtbhaog,  the  destroyer  of  pity,  from  the  ae?erity  of  the  ascent. 
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Nunda-d^vi  in  like  manner  whoUj  separates  the  proximate  feeders  of 
the  Kam&li  and  of  the  Ganges ;  whilst  yet  another  originating  with 
Jamnontri,  wholly  separates  the  Ganges  from  the  Jumna. 

Equally  effective  with  the  divergent  power  of  each  of  these  supremely 
peaked  ridges,  which  run  parallel  to  each  other  and  at  right  angles  to 
the  gh&t  line  of  the  snowy  range,  upon  two  river  basins,  as  just  noticed, 
is  of  course  the  convergent  power  of  two  ridges  upon  the  single  con- 
tained river  basin.  The  synclinal  lines  from  the  inner  faces  of  the  two 
adjacent  ridges  draw  the  waters  together ;  and,  because  these  ridged 
peaks  are  the  loftiett  maseet  of  the  entire  mountaim,  the  effect  of 
all  their  other  mssses,  even  that  of  the  spine  of  Hem^chal  or  the  ghlit 
line  of  the  snows,  is  overruled  or  modified,  so  that  in  the  mggedest 
region  on  earth  a  very  limited  series  of  distinct  main  rivers  appears  ia 
the  plains  from  innumerable  independent  alpine  feeders,  in  the  manner 
which  all  behold  but  few  indeed  think  of  referring  to  its  cause. 

It  is  inconsistent  with  all  we  know  of  the  action  of  those  hypogene 
forces  which  raise  mountains,  to  suppose  that  the  points  of  greatest 
intensity  in  the  pristine  action  of  such  forces,  as  marked  by  the  loftiest 
peaks,  should  not  be  surrounded  by  a  proportionate  circumjacent  in- 
tumescence of  the  general  mass  ;  and,  if  there  be  such  an  intumescence 
of  the  general  surface  around  each  pre-eminent  Him&layan  peak,  it  will 
follow,  as  clearly  in  logical  sequence  as  in  plain  fact  it  is  apparent,  that 
these  grand  peak  crowned  ridges  will  determine  the  essential  character 
of  the  aqueous  distribution  of  the  very  extended  mountainous  chaia 
(1800  miles)  along  which  they  occur  at  certain  palpable  and  tolerablj 
regular  intervals.  Now,  that  the  infinite  volume  of  the  Him&layat 
waters  is,  in  fact,  pretty  regularly  distributed  into  a  small  number  ai 
large  rivers,  we  all  see  ;  and,  whereas  the  fact  is  thoroughly  explicable 
upon  my  assumption  that  the  great  peaks  bound,  instead  of  intersect- 
ing, the  river  basins,  it  is  wholly  inexplicable  upon  Capt.  Herbert's 
assumption  that  the  said  peaks  intersect  the  basins. 

The  above  are  normal  samples  of  Him&layan  water  distribution,  and 
it  is  very  observable  that  whereas  all  those  principal  streams  which  ex* 
hibit  the  unitizihg  principle  so  decidedly,  take  their  origin  in  the  alpine 
region,  at  or  near  the  snows,  so  the  inferior  streams  which  rise  from  the 
middle  region  only,  show  no  such  tendency  to  union,  but  pursue  their  soli- 
tary routes  to  the  Ganges ;  as  for  example,  the  Mahanadai  the  M^hii  the 
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Konki  the  Bigmatti*  the  Gumti,  the  Cosilla  and  the  R&mganga.  Here 
is  both  positiTe  and  negative  evidence  in  favour  of  the  doctrine,  I 
acJTocate  as  furnishing  the  key  to  the  aqueous  system  and  natural  di« 
visioDS  of  the  Himalaya  ;  for,  the  upper  rivers  do,  and  the  lower  rivers 
do  not,  stand  exposed  to  the  influence  of  the  great  peaks. 

The  petty  streams  of  the  lower  region  or  that  next  the  plains,  which 
mter  the  Dhuns  vel  Maris,  traverse  those  valleys  lengthwise  ;  and,  as 
the  Tallejs  themselves  run  usually  parallel  to  the  gh&t  line  of  the 
SHOWS,  sach  is  also  the  direction  of  these  petty  streams.  In  the  cen- 
tiil,  as  in  the  western,*  hills  they  usually  disembogue  into  the  rivers 
of  the  first  class. 

I  hare  observed  that  the  three  great  river  basins  of  the  Kam&li, 
Gaodak  and  C6si  extend  throughout  Nep&l ;  and  truly  so ;  for  a  river 
bssin,  includes  the  widest  space  drained  by  its  feeders.  But,  it  results 
necessarily  from  the  manner  in  which  the  deltic  basins  of  the  Him^lay* 
sn  rivers  are  formed,  that  there  should  be  intervals  between  the  plain- 
vird  apices  of  these  deltic  basins.  Of  these  intervals  the  most  con- 
spicaons  in  N^p^l,  is  that  which  intervenes  between  the  Cosi  and  Gan- 
dik.  This  tract,  watered  by  the  B^matti,  deserves  separate  mention 
oa  many  accounts,  and  it  may  be  conveniently  styled  the  valley  region, 
siooe  it  contains  not  only  the  great  valley  of  N^p41  proper,  but  also  the 
sabordinate  vales  of  Chitlong,  Ban^pd  and  Panouti. 

It  has  been  already  remarked  that  the  classifications  of  physical  geo- 
gnphj,  as  of  the  other  sciences,  do  not  constitute  a  perfect  *'  open 
Kttm^"  to  the  mysteries  of  nature,  but  only  a  material  help  to  their 
stodj.  This  observation  I  will  illustrate  by  a  few  comments  on  the 
hasia  of  the  Tishta,  lest  the  somewhat  anomalous  instance  of  that  basin, 
thould  be  captiously  quoted  to  impugn  the  doctrine  I  contend  for ;  but 
contend  for,  not  as  exhibiting  in  every  instance  an  absolute  conformity 
with  natural  arrangements,  but  as  doing  all  that  can  be  reasonably  ex* 
pccted  m  that  way,  and  as  furnishing,  upon  the  whole,  a  generally 
truthful,  causally  significant,  and  practically  useful,  indication  of  those 
vnngements. 

I  have  stated  above  that  the  basin  of  the  Tishta  extends  from  the 
pnk  of  Kangchang  to  that  of  Gh(imal&ri.  But  an  inspection  of  the 
•ccompanymg  map  will  show  that  between  these  two  peaks  there  occurs 

*  J.  A.  S.  No.  126,  p.  XXXIII. 
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what  miners  call  «a  fault"  in  the  gh^  Ime  of  the  snows,  which  line, 
after  proceeding  N.  Easterly  from  the  L&ch^n  to  Powhanry,*  dips  sud- 
denly to  the  south  for  nearly  40  miles,  and  then  returns  to  Chdmal&ri. 
A  triangular  space  called  Chdmhi  is  thus  detached  from  the  Himilays  , 
and  attached  to  Tibet ;  and  the  basm  of  the  Thista  is  thus  narrowed 
on  the  east  by  this  salient  angle  of  the  snows,  which  cuts  off  the 
Ghitmbi  district  from  the  Tishtan  basm,  instead  of  allowing  that  basin 
to  stretch  easterly  to  the  base  of  ChdmaMri.  Chdmbi  is  drained  by  the 
M&chd  of  Campbell,  which  is  doubtfully  referred  to  the  Torsha  of  the 
plains,  but  which  may  possibly  be  identical  with  the  Hiichd  of  Turner 
and  Griffiths,f  or  the  Gaddada  of  the  plains.  But  besides  that  these 
points  are  still  unsettled,  it  will  be  noted  that  one  of  the  transmTean 
feeders  of  the  Tishta  rounds  Powhanry  and  rises  from  a  lake  (Choltod) 
approximating  to  ChdmaUrf ;  so,  that,  one  way  or  another,  the  Tishta 
may  be  said,  without  much  violence,  to  spread  its  basin  from  Kang- 
chang  to  Chdmal&ri. 

Chdmbi  and  all  the  adjacent  parts  of  the  plateau  of  Tibet,  constitate 
a  region  as  singular  as  is  the  access  to  it  from  Sikim  by  the  L&ch^ 
pass.  That  pass  surmounted,  you  at  once  find  yourself,  without  de- 
scent, upon  an  open  undulated  swardy  tract,  through  which  the  eastern 
transnivean  feeders  of  the  Tishta  and  of  the  Ariin  sluggishly  and  tor* 
tuously  creep,  as  though  loath  to  pass  the  Him^aya,  towards  which 

*  Vide  WaugK's  outline  of  the  mowy  range  of  Sikim  *  J.  A.  S.  loc.  cit. 

t  Embaasy  to  Tibet  and  J.  A.  S.  Not.  87  and  88,  with  sketch  mapa  annexed.  Also 
Femberton'a  large  map  of  the  eastern  frontier.  RenneU  is  not  easilj  reconcile- 
able  with  them.  In  the  accompanying  map  I  had  identified  the  lakes  of  ChoUmot 
which  give  rise  to  the  Tishta,  with  Tamer's  lakes.  But  I  now  learn  from  Hooker 
that  the  latter  lie  a  good  deal  east  of  the  former,  and  I  am  satisfied  that  Campbdl'i 
M&chfi  is  distinct  from  Tamer's  Hacha.  We  need,  and  shaU  thus  find,  space  in 
the  hills  correspondent  to  that  in  the  plains  watered  by  Rennell's  Torsha  and  San* 
dingoh  and  Gaddada  and  Sanc6ei.  The  Mich^,  (Maha  tchiea  apad  INiraer)  risH 
from  the  West  flank  of  Chimaliri.  The  Hichu  of  Tamer  u  a  feeder  joining  bis 
M^d  from  the  West.  The  Chaan  ch6  of  Tamer  is  the  Suncdsi  of  Rangpdr :  hii 
Tehin  chu  is  the  Gaddada,  and  his  MShi  ch6,  the  Torsha.  The  Ariin  hsa  its 
rise  in  the  broken  country  of  Hbet  lying  N.  and  a  little  W.  of  the  soarces  of  tbe 
Tishta  and  Soath  of  the  Kambal^,  or  great  range  forming  the  Southern  boundary 
of  the  valley  of  the  YILru.  This  broken  country  Dr.  Hooker  estimates  at  firon  16 
to  18000  feet  above  the  aea.    It  ia  a  good  deal  terraced  near  Himachal. 
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indeed  it  is  not  easy  to  perceive  Iiow  they  are  impelled,  the  plateau  of 
Tibet  doping  on  their  right  to  Digarchi,  and  seeming  to  invite  the 
streams  that  way.  There  is  however  of  course  a  water-shed,  though 
by  no  meana  a  palpable  one ;  and  we  know  by  the  signal  instances  of 
the  Tsst  rivers  of  South  America  and  those  of  north-eastern  Europe, 
bow  KDconspicuons .  sometimes  are  the  most  important  water-sheds  of 
tbe  globe.  The  sources  and  courses  of  the  feeders  of  the  Tishta  wiU 
ibortly  be  fully  illustrated  by  Dr.  Hooker,  my  enterprising  and  ac- 
complished guest,  to  whom  I  am  indebted  for  the  above  information  re- 
IitiTe  to  the  L^h^n  pass  and  its  vicinity,  and  whose  promised  map  of 
Skim,  which  state  is  the  political  equivalent  for  the  basin  of  the 
Tishti,  will  leave  nothing  to  be  desired  further  on  that  head. 

Bat  the  Him^aya  must  necessarily  be  contemplated  in  its  breadth  as 
veil  as  its  length  ;  and  we  have  therefore  still  to  consider  what  regional 
divisions  belong  to  these  mountains  in  relation  to  their  breadth,  or  the 
distance  between  the  gh4t  line  of  the  snows  and  the  plains  of  India. 

The  Him^yan  mountains  extend  from  the  great  bend  of  the  Indus, 
to  the  great  bend  of  the  Brahmapdtra,  or  from  Gilgit  to  Brahma  K6nd, 
between  which  their  length  is  1800  miles.  Their  mean  breadth  is 
•boat  90  miles ;  the  maximum,  about  110,  and  the  minimum,  70  miles. 
The  mean  breadth  of  90  miles  may  be  most  conveniently  divided  into 
tkee  equal  portions,  each  of  which  will  therefore  have  30  miles  of  ex* 
teat.  These  transverse  climatic  divisions  must  be,  of  course,  more  or 
k«a  arbitrary,  and  a  microscopic  vision  would  be  disposed  to  increase 
tbem  considerably  beyond  three,  with  referenoe  to  geological,  to  botani- 
<*1»  or  to  zool<^cal,  phoenomena.  But,  upon  comparing  Capt.  Herbert's 
^ittribotion  of  geological  pfacBuomena  with  my  own  of  zoological,  and 
I^*  Hooker's  of  botanical,  I  am  satisfied  that  three  are  enough.  These 
RgioDs  I  have  already*  denominated  the  lower,  the  middle  and  the  up- 
pcr.  They  extend  from  the  external  margin  of  the  Tarai  to  the  ghfit 
fiae  of  the  snows.  The  lower  region  may  be  conveniently  divided  into 
*-I.  the  sand-stone  range  with  its  contained  Dhdns  or  M6ris ; — II.  the 
Bhiver  or  Saul  forest ; — III.  the  Tarai.  The  other  two  regions  require 
no  sabcEvisions.  The  following  appear  to  be  those  demarcations  by 
height  which  most  fitly  indicate  the  three  regions. 


*  J.  A.  S.  for  December  1847,  and  Jane  1848. 
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Name*  EUvational  limite* 

Lower  region Leyel  of  the  pUuna  to  4000  feet  above  the  sea. 

Central  region 4000  to  10,000  feet  above  the  sea. 

Upper  region 10,000  to  16,000*  feet  above  the  sea :  Highest 

peak  measared  is  28,176. 

It  is  needless  to  remind  those  who  are  conversant  with  physical  geo* 
graphjy  that  in  passing  in  a  tropical  country,  by  a  long  and  gradoal 
ascenty  from  near  the  sea  level  to  several  (4-6)  miles  above  it,  one  most 
necessarily  meet  with  regions  equivalent^  quoad  organic  phcenomena  to 
the  three  great  zones  of  the  earth,  or  the  tropical,  the  temperate  and  the 
arctic ;  and,  in  fact,  our  three  regions  above  indicated  correspond  in 
the  main  with  those  zones,  and  might  be  named  after  them,  but  that  it 
is  desirable  to  avoid  terms  involving  theory,  when  those  designatmg 
mere  facts  will  suffice.  Nor  is  it  merely  by  organic  phcenomena  that 
the  three  regions  are  contradistinguished. 

In  geology  the  upper  region  is  the  locale  of  granites  and  gneisses ; 
the  middle  region,  that  of  gneisses  and  schists ;  the  lower  region  that  of 
the  sandstone  formation  and  of  diluvial  debris.  It  may  be  added  that 
granite  is  much  more  extensively  developed,  in  the  upper  region  than 
had  been  supposed,  and  that  igneous  rocks  are  by  no  means  so  entirely 
unkown.  Indeed  igneous  action  is  displayed  to  a  stupendous  degree,  in 
the  hypogene  rocks  both  stratified  and  unstratified  of  the  upper  and  even 
central  region.  In  botany  the  first  is  the  region  of  Junipers,  Cedars, 
Larches,  dwarf  Rhododendrons,  Hollies,  Willows,  Walnuts,  Birches,  and 
in  general  of  the  superior  sorts  of  Coniferoe ;  the  second,  that  of  Oaksi 
Chesnuts,  Magnolias,  Laurels,  Alders,  tree  Rhododendrons  (many  kinds). 
Cherry  and  Pear  trees  (large  and  wild),  Oleas  (large  forest  tree).  Maples, 
Wax  trees,  Camelias,  tree  ferns,  some  few  and  peculiar  Palms  (Chame- 
rops,  &c.),  and  the' inferior  sorts  of  Pines;  the  last,  that  of  Sauls  (Shores)^ 
Sissus  (Dalbergia),  Acacias,  Tunds  (Cedrela),  cotton  trees  (Bombax)» 
tree  figs,  (Catechu,  Indicus  et  Religiosus.)  Buteas,  Dillenias,  Bandan- 
gas,  Erythrinas,  Premnas,  some  common  Palms  (Phoenix,  &c.)  but  rare 
and  poor,  and,  lastly,  tree  ferns,  but  much  rarer  than  above.  Pinns 
longifolia  likewise  recurs  in  this  region,  but  not  one  other  of  the  many 

*  This  18  about  the  average  height  of  the  gh4ts  and  of  the  perpetual  anow.  It 
is  aUo  nearly  the  limit  of  possible  investigation,  and  of  the  existence  of  oigsnie 
phoengmena.    But  the  upward  limit  need  not  be  rigorously  aaaigned. 
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Conifere  above.*     In  Zoology,  again,  to  begin  with  man,  the  upper  re- 
gion u  the  exclosive  habit  of  the  Bhdtias,  who  extend  along  the  whole 
Hue  of  the  gh&ts,  and  who,  with  the  name,  hare  retained  the  lingaal 
and  phyucal  characteristics  of  their  tramontane  brethren.   To  the  cen- 
tral region  are  confined,  but  each  in  their  own  province  from  east  to 
west,  the  Mbhmis,  the  Bors  and  Abors,  the  Ak&s,  the  Daphlas,  the 
Lh6p^  the  Lepchas,  the  Limbds,  the  Kir&ntis,  the  Mdrmis,  the  N^ 
win,  the  Siinw&rs,  the  Gh^p&ngs,  the  Gdrdngs,  the  Magars,  the  Khas 
or  Khasias,  the  K6hlis,  the  Garhw^is,  the  Kakkas,  the  Bambas,  the 
Gtkua,  the  Khatirs,  the  Aw4ns,  and  the  Janjdhs.    To  the  lower  re- 
gioQ  are  as  exclnsi? ely  limited  the  K6coh,  the  B6d6,  the  Obimil,  the 
Kichak,  the  Third,  the  D^nw&r,  the  Pallah,  and  the  Bdksar.   Of  these 
neea,  those  of  the  central  region  are  all  of  transnivean  ori^n  like 
tbe  first  named ;  but  thej  are  much  altered  in  speech  and  aspect, 
by  12  to  15  centuries  of  residence  in  a  cisnivean  climate,  and  by  mix* 
tnre  m  some  few  cases  (as  Khas  or  Khasia)  with  southern  blood ; 
wUlst  the  races  of  the  lower  region  are  of  the  aboriginal  Indian  or 
Timulian  stock,  and  nearly  unmixed,  though  some  of  them  have  adopted 
t^  speech  and  customs  of  the  Hindus.f    The  hill  Br&hmans,  R&jpdts 
md  Moslems  so  common  to  the  westward,  so  rare  to  the  eastward,  are 
iKre  modem  immigrants  from  the  plains.     It  is  very  deserving  of  spe- 
cial notice  that  the  people  of  the  upper  region  cannot  endure  the  cli- 
inite  of  the  central  one,  nor  those  of  the  central  region,  the  climate  of 
^  lover  one ;  so  that  the  distribution  even  of  the  human  race  in  the 
Him^aya  affords  a  remarkable  verification  of  our  triple  transverse  divi- 
^  from  a  quarter  the  least  likely  to  afford  any  such  argument.      But 
^  proceed  to  our  zoological  enumerations.    To  the  upper  region  ex- 
dnavely  belong,  among  the  Ruminants,  the  Bisons  (Poephagus)  and 
Uosb,  the  wild  goats  (Ibex,  Hemitragus)  and  wild  sheep  (Pseudois, 

^  Uit  winter  Dr.  Hooker  pointed  out  to  me  in  the  lower  region  a  Hawthorn 
^  *  Horse  Chenmt.    Bnt  theie  are  exceptional  traits. 

*  forthew  tribes  see  J.  A.  S.  for  December  1847,  and  AprU  and  June  1848, 
^  May  1849  ;  also  the  prior  paper  in  the  same  by  Mr.  Brown.  Essay  on  the 
'^i  Bodo,  and  Dhimal  Languages  and  Literature  of  Nepal.  Canningham*s  His- 
^  of  the  SilOis,  and  Hamilton's  Nepal.  The  Kholis  of  Kumaon  are  one  of  the 
^  of  Udot  craftsmen  of  India,  who  are  most  of  them  Tamulian  in  origin,  I 
^i  bst  Uie  lafaject  is  yet  to  be  treated. 
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Ovis)  among  the  Rodents,  the  Marmots  and  Pikas  (Lagomjs)  ;  among 
Plantigrades,  the  Bears  proper  (Ursos).  In  the  middle  region,  tne 
Bovines  (Bos)  take  the  place  of  the  Bisons  of  the  npper  region  $  Ca- 
prine Antelopes  (Nemorhaedus,  Kemas)  replace  its  Musks  and  wild 
goats  and  sheep  ;  common  Rats,  and  Mice,  and  Hares,  and  Porcupines, 
and  Hedgehogs,  its  Marmots  and  Pikas ;  and  sun  Bears  (Helarctos)  its 
true  Bears ;  whilst  the  Deer  familj,  unknown  to  the  upper  region,  is 
here  represented  only**"  hy  the  anomalous  stilt-horns  (Stylocerus).  la 
the  lower  region  the  oz  family  is  represented  by  Bibos  and  Bubalus; 
(splendid  wild  types)  ;  the  deer  family,  here  abundant,  by  Rusas,  Stags, 
Axises,  and  stilt-horns  to  boot ;  the  Antelopes  by  Tetracerus,  or  the 
four-horned  kind ;  the  Rodents  by  the  Bambd  rats  (lUcomys)  and 
spiny  hares  (Caprolagus) ;  and  the  bear  family  by  the  honey  bean 
(Melursus)  ;  add  to  all  which  that  to  this  region  are  exdnsiTely  con- 
fined all  the  large  Pachydermes,  such  as  the  Elephant  and  Rhinoceros ; 
and  the  Monkeys  also  (Semnopithecus  et  Macacus)  though  not  so  ex« 
clusively  in  their  case.  The  carnivora,  again,  are  represented  in  the 
upper  region  by  ounces,  by  foxes  of  a  large  sort  (Montanus),  by  the 
weasels  proper,  and  by  the  Ailuri  or  Cat  lories ;  in  the  middle  region 
by  the  wild  Dogs  (Cyon),  the  Marten  weasels,  leopards,  thick-tailed 
leopards  (Macroceloides),  wild  cats  (Murmensis,  Pardochrous,  (^Ibii), 
Lybian  lynxes  (Lybicus).  Zibets,  Screwtails  (Paradoxurus),  and  Prio- 
nodons ;  and  in  the  lower  region  by  tigers,  leopards,  hyenas,  wolves, 
jackals,f  insectirorous  foxes  (Kokri),  Bear  badgers  (Ursitaxus),  Urras, 
Mangooses,  Helictes  or  Oriental  gluttons,  small  civets  (Viyernila}> 
Hirsute  screwtails,  and  shapfaced  cats  (celidogaster).  Zibets  recur  in 
this  region  but  rarely,  and  one  small  species  of  Mangoose  is  found  in. 
special  spots  of  the  central  region.  The  otters  in  the  upper  region  are 
represented  by  the  small  golden  and  brown  species  (Aurobrunnea)  ;  in 
the  central,  by  monticola  and  indigitata ;  in  the  lower,  by  the  large 

*  I  am  folly  aware  that  Ruaas  (S&aber)  are  foond  in  the  weatern  hiUa,  bat  a 
careful  oonaideration  of  the  fiicta  in  that  part  of  the  Himalaya  with  doe  advertaooe 
to  the  known  habita  of  the  groop,  satiiliea  me  that  these  deer  have  been  driven  in- 
to the  weatern  hills  by  the  clearance  of  the  Tarai  and  Bhaver* 

f  Jackab  have  made  their  way  (like  crows)  to  the  moat  popolous  apota  of  the 
central  region,  bat  they  are  not  proper  to  the  region,  nor  Indian  foxes,  thoogh  some 
of  the  latter  turned  out  by  me  in  1827  in  the  great  valley  of  Nepal,  have  moUi* 
plied  and  settled  their  race  there.     Ex  his  diace  alia. 
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Chinese  spedes  (Sinensis).  Among  the  squirrels,  the  great  thick-tailed 
and  parple  species  (Macmroides  et  Purpureus)  belong  solely  to  the 
lower  region ;  the  small  Lokries  (Locria  et  Locro'ides)  to  the  central ; 
and  the  Siberian,  to  the  npper ;  whilst  flying  squirrels,  a  numerous 
groap,  are  confined  to  the  central  region,  so  far  as  appears.  In  the  Bat 
groop,  the  frugivorous  species,  or  Pteropines,  all  are  limited  to  the 
lower  region,  whilst  the  horse  shoes  (RhinOlophinse)  specially  affect 
the  central  region  ;  and  the  bats  proper  (Yespertilioninse)  seem  to  be 
the  sole  representatives  of  the  family  in  the  northern  region.  From  the 
diss  of  birds  we  may  select  as  characteristic  of  the  three  regions  the 
Mowing : — 

The  tnie  pheasants  (Phasianns),  the  Tetrougalli,  the  sanguine  phea- 
aotB  (Ithaginis),  the  homed  and  the  crested  pheasants  (Ceriomis, 
Lophophorus)  of  the  upper  region,  are  replaced  by  fowl  pheasants  (6al- 
bpfaasis)*  in  the  mid-region,  and  by  fowls  proper  (Gallus)  in  the  lower. 
In  like  manner,  among  the  partridges  (Perdicinse),  the  grouse  par- 
tiidges  (Tetrauperdix)  belong  exclusively  to  the  upper  region  ;  the 
chakon  (Caccabis)  and  the  tree  partridges  (Arboricola)  to  the  central ; 
ud  the  Francolines  (Francolinus)  to  the  lower,  though  the  black  species 
of  this  last  form  are  also  found  in  the  mid-region.  In  the  pigeon  group 
the  hhunched  pigeons  (Leuconta)  belong  solely  to  the  upper  region  ;  the 
vinoQs  pigeons  (Hodgsoni)  to  the  central,  and  the  green,  the  golden, 
sod  the  banded  (Treron,  Chalcophaps,  Macropygia)  as  entirely  to  the 
lower ;  the  Trerons  alone  partially  entering  the  central  tract  from  the 
lower. 

The  splendid  Edolian  shrikes  (Chibia,  Chaptia,  Edolius)  belong  ez- 
chsiTely  to  the  lower  region.  They  are  replaced  in  the  central  tract 
^  phdn  Dicruiines,  and  in  the  npper,  by  plainer  Lanians.  The  cotton 
^Mh  (Campephaga)  of  the  south  are  replaced  by  gaudy  Ampelines 
(Coehoa)  and  Leiothricinians  (Leiothriz,  Pteruthius,  Cutis)  in  the 
*>iddle  region  :  but  both  groups  seem  excluded  from  the  north.   Among 

Tlie  infloeDoe  of  longitadeon  geographic  diatributioD  might  be  singularly  illus- 

^'''ted,  did  space  permit,  from  numeroos  HimiUajan  groaps,  Galline  and  other  : 

tbi,  for  example,  a  blick-breasted  Ceriornis  is  never  seen  east  of  the  K4U,  nor  a 

'^-Weasted  one  west  of  it.     So  of  the  black  and  white  crested  Gallophases  ; 

*w  t  blsck.beefced  one  is  never  seen  west  of  the  Ardn,  nor  a  white  back,  east 
•fk. 
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the  Fly-catchers  the  gaudj  or  remarkable  species  and  forms,  belong 
wholly  or  chiefly  to  the  lower  region,  as  Tchitrea,  Rhipidura,  Grypto- 
lopha,  Myiagra,  Hemichelidoa,  Chelidorynx ;  whilst  those  which  ap- 
proach the  warblers  (Niltava,  Siphia,  Digenea)  belong  to  the  mid- 
region  ;  and  the  plainer  and  more  European  types  are  alone  found  in 
the  northern. 

Among  the  Fissirostres,  Goat-suckers  and  Swallows  are  pretty  gene- 
raUy  distributed ;  but  Rollers,  Bee-eaters,  Eurylaimi,  Trogons  and  all 
such  gaudy  types  belong  to  the  south,  with  only  occasional  alpine  re- 
presentatives, as  Bucia  is  of  Merops.    The  tenuirostral  birds  belong 
distinctively  to  the  lower  region.     Yet  they  have  representatives  or 
summer  visitants  in  all  three,  even  among  the  Sun-birds.     Upon  the 
whole  however  it  may  be  safely  said  that  the  Sun-birds  (Nectarinia) 
belong  to  the  south  ;  the  Honey-suckers  (Meliphagidse)  to  the  centre 
and  south ;  and  the  Creepers,  Nut-hatches  and  Wrens*  to  the  north  and 
centre.    The  Sylvians  or  warblers  are  too  ubiquitarian,  or  too  migratory 
for  our  present  purpose,  even  Boreal  types  being  common  in  the  lower 
region  in  the  cold  weather.     Horn-bills,  Barbets,  Parroquets  (Palieor- 
nis,  Psittacula)  belong  to  the  lower  region,  though  they  have  a  few  re- 
presentatives in  the  central ;  none  in  the  upper.    Wood-peckers  abonnd 
in  the  lower  and  central  regions,  but  are  rare  in  the  upper.    True  Cac> 
koos  (Cuculus)  are  as  common  and  numerous  in  the  central  region  as 
walking  Cuckoos  (Pheenicophaus,  Centropus),  &c.  are  in  the  southersi 
where  also  the  golden  (Chrysococcyz)  and  dicrurine  Cuckoos  (Pseudor- 
nis)  have  their  sole  abode,  whilst  what  few  of  the  group  belong  to  the 
upper  region,  are  all  allied  to  the  European  type.     The  Ravens,  Pies, 
Choughs,  Nut-crackers  and  Conostomes  of  the  upper  region  are  replaced 
in  the  central  region  by  Tree  Pies  (Cissa,  Dendrocitta),  Jays,  Rocket 
birds  (Psilorhinus),  Pie  thrushes  (Garrulax),  Timalias,  and  Hoopoe 
thrushes  (Pomatorhinns)  ;  and  in  the  lower  region  by  the  common  In- 
dian crows  (Culminatus  et  Splendens)»  Grackles,t  stares^  vagabond  pies 

*  I  have  in  this  paper  followed  without  entirely  approving  Mr.  Graj  junior's  cits- 
siiication  of  my  collectioDs  in  the  printed  catalogue.  The  geographic  distribution 
is  now  attempted  for  the  first  time.  But  I  will  recur  to  the  subject  in  a  sqparste 
paper  devoted  to  it. 

t  When  DarjUing  was  established  there  was  not  a  crow  or  pastor  to  be  seai* 
Now  there  are  a  few  crows  but  no  pastors.    Enormously  abundant  as  both  are  is  | 
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nd  dirt  birds  (Malooooercos).  Thrashes  proper  with  rock  thrashes. 
Ousels,  Mjophones,  Zootheres,  Tesias  and  Hjpispetes  are  as  abundant 
in  the  central  and  upper  region  as  Bulbuls,  Orioles,  Pittas,  are  in  the 
ceatnd  and  lower. 

In  the  Finch  family  the  Haw-finches,  Bull-finches,  Gold-finches  and 
Crow-bills  (Loxia)  are  as  strictly  confined  to  the  upper  region,  as  are 
thecorrine  Conostomes,  Nut- crackers.  Choughs  and  Rayens.  The  for- 
mer are  replaced  in  the  central  region  by  the  Buntings,  Wood-finches 
(Montifringilia),  and  Siskins ;  and  in  the  lower  region,  by  the  Weavers 
md  Manias.  The  Raptorial  birds  are,'  in  general,  too  cosmopolitan  to 
eabsenre  the  purposes  of  C^graphic  distribution.  Still  it  may  be 
Roaiked  that  the  true  eagles  belong,  quoad  breeding  at  least,  to  the 
upper  region ;  the  crested  eagles  (Circeeetns),  the  Neopuses  and  Hawk 
Mgles  (Spisaetus)  to  the  eential ;  and  the  Pernes  (Halieetus  et  Pan- 
dioi)  and  HaJiastnrs  to  the  lower.  Among  the  rultures  the  distinction 
■  more  marked :  for,  the  eagle  Tultures  (Qypaetus)  belong  ezclusivelj 
to  the  upper  region ;  the  large  European  vultures  (Fulvus  et  Cinereus) 
totfaeoentral;  and  the  Neophrons,  and  the  small  Indian  vultures 
(Beogslensis  et  Tenuirostris)  to  the  lower.  The  Hioa^laya  abounds  ia 
Falcooidse,  all  the  occidental  types  and  species  being  found  there  and 
nuiy  more,  pecaltar  and  oriental  ones ;  and  it  deserves  special  remark 
tte  whereas  the  former  (Imperiaiis,  Chryseetos,  Lanarius,  Peregrinas» 
^mbarioi»  Nisus,  &c.)  affect  the  upper  and  central  regions,  the 
ffiental  types  (Hypotriopchis,  Haliastar,  Jeras,  Hyptiopus,  ElanuSt 
Poliornis)  are  quite  confined  to  the  lower  region. 

Those  perfect  eosmopolitaafts  the  waders  and  swimmers,  migrete 
f^^S^ly  in  April  and  October,  between  the  plains  of  India  and 
^t,  and,  ia  general,  may  be  said  to  be  wanting  in  the  mouataini 
<^M^  most  abundant  in  the  Tarai.  The  great  Herons  (Nobilis 
A  Ckoerens)  the  great  Storks  (Nigra  et  Purpurea)  and  great  Cranee 
(dM  Cyras  and  Damoiselle)  of  the  Tarai  are  never  aeen  in  the 
'Mntains  where  the  Egrets  alone  represent  the  first  group.  But  Che 
toft-billed  smaller  waders  (scolopacidee)  are  sufficiently  common  in  the 
mountains,  in  which  the  woodcock  abounds,  breeding  in  the  npper 
Kgion  and  frequenting  the  central,  and  rarely  the  lower,  region,  from 

tbe  lower  region,  this  sufficieiitly  proves  t]i«|r  are  not  oative  io  the  eefttial  tract 
*^o«gh  common  in  the  great  valky  of  Nepal. 

5  H 
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October  till  April.  Geese,  dacks  and  teals  swann  ia  the  Taru,  where 
ereiy  occidental  type  (so  to  speak,  for  they  are  ubiquitous)  may  be 
teen  from  October  till  April ;  and  many  oriental  non-migratory  types ; 
whereas  in  the  mountains  the  Mergansers  (orientalis)  and  the  Corvo- 
rants  (Sinensis  et  Pygmseus)  only  are  found,  and  that  very  scantily  ( 
with  a  few  Rails  and  Gallinulea  and  Sandpipers,  from  the  vast  host  of 
the  Waders.* 

But  I  must  hasten  from  these  zoological  details  to  make  some 
remarks  on  the  subdivisions  of  the  lower  region,  a  subject  which, 
though  in  many  ways  interesting  and  important,  is  so  little  understood 
that  the  celebrated  Mrs.  Somerville  in  her  very  recent  treatise  of  phy- 
sical geography  has  represented  the  Tarai  as  being  within  not  only  the 
Bh67er,  but  the  sandstone  range.f 

All  observant  persons  who  have  proceeded  from  any  part  of  the 
plains  of  India  into  the  Himalaya  are  sensible  of  having  passed  through 
an  intermediate  region  distinguished  by  many  peculiarities ;  and,  if 
their  route  have  lain  to  the  N.  W.,  they  can  hardly  have  failed  to 
notice  successively  the  verdant  Tarai,  so  unlike  the  arid  plains  of  upper 
India ;  the  vast  primaeval  Saul  forest;  so  every  way  unique  ;  and  the 
Dhdns  or  valleys,  separated  from  the  last  tract  by  a  low  range  of  hilb. 
The  natives  of  the  plains  have  in  all  ages  recognised  these  several 
distinct  parts  of  the  lower  Him&layan  region  which  they  have  ever  been, 
and  are  still,  wont  to  frequent  periodically,  as  strangers  and  foreigners, 
in  order  to  graze  innumerable  herds  of  cows  and  buffaloes  in  the  Tand, 
or  to  procure  the  indispensable  timber  and  elephants  peculiar  to  the 
Bh&ver,  or  to  obtain  the  much-prized  drugs  and  dyes,  horns  and  hides, 
(Deer  and  Rhinoceros),  r&ls  and  dhiinas  (resin  of  Saul  and  of  Cheer) 
and  timber  of  the  Dhdns.  Nor  is  there  a  single  tribe  of  Highlanders 
between  the  Cosi  and  the  Sutledge  which  does  not  discriminate  betweea 
the  Tarai  or  Tari,  the  Jhdri  or  Bh^ver,  and  the  Dhuns  or  M&ris.  Capt. 
Herbert  has  admirably  described^  the  geological  peculiarities  and 
external  aspect  of  each  of  these  well  known  tracts.     His  details  are, 

*  For  an  ample  enumeration  of  the  mammals  and  birds  of  the  Him^ja,  (150 
tp.  of  the  former,  and  650  of  the  latter,)  see  separate  catalogue  printed  by  order  of 
the  Tmstees  of  the  British  Maseum  in  1845.    The  distribation  ia  not  there  given* 

t  Physical  Geography,  Vol.  I.  p.  66. 

X  J.  A.  S.  No.  126,  extra  pp.  33  and  133,  et  seq. 
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indeed^  oonfined  to  the  space  between  the  Kill  and  the  Satledge ;  but 
the  general  characteristics  of  these  tracts  he  affirms  to  be  equally 
applicable  to  all  the  country  between  the  M^chi  and  the  Sutledge ; 
ud  Capt.  Parishy  whilst  confirming  Herbert's  statements,  makes  them 
•0  likewise  as  far  westward  as  the  Beas.*  What  Capt.  Herbert  states 
IS  holding  good  from  his  own  personal  researches  in  regard  to  the 
western  Himtiaya  (Sutledge  to  K6li),  I  can  confirm  from  mine  in 
Rg;tTd  to  the  Nepalese  portion  (K&li  to  Mechi)^  but  with  this  reserva- 
lioo,  that  no  more  in  the  western  than  in  the  Nepalese  Him&laya  does 
the  sandstone  range,  with  its  contained  Dhtins,  prevail  throughout  or 
coutinnonsly,  but  only  interruptedly  or  with  intervals ;  and  thus  the 
Salljio-miri,  the  Gongtali-m&ri,  the  Chitwan-m^ri,  the  Makwdnpdr- 
vAn  and  the  Bijaypiir-m&ri  of  N^p6l  (which*  are  mostly  separate) 
lepresent  with  perfect  general  accuracy  the  Deyra,  Kyarda,  Pinjor, 
Htali  and  other  Dhdns  to  the  westward.  The  accompanying  sectional 
oatfine  will  give  a  distincter  idea  than  any  words  could  do  of  the  rela- 


TheTarai; 


The  Bh^ver; 


Level  of 


DupoeitioH  of  parte  in  lower  region  of  Himdlaya. 

tioQs  of  the  sereral  parts  of  the  lower  Himalayan  region  to  the  plains 
OQ  the  one  hand,  and  to  the  mountains  on  the  other,  according  to 
(^tpt.  Herbert's  views.  The  continuous  basal  line  represents  the  level 
^  the  plains :  the  dip  on  the  left,  the  Tarai ;  the  ascending  slope  in 
^e  centre  the  Saul  forest ;  the  dip  on  the  right,  the  Dhdns  or  M^ris. 
It  is  thus  seen  that  the  Tarai  sinks  below  the  level  of  the  plains ;  that 
^  forest  forms  a  gradual  even  ascent  above  that  level ;  that  the  Dhdns 


*  J.  A.  S.  Nos.  190  and  202,  for  April  1848,  and  1849. 

$  H  2 
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continue  the  ascent  to  the  base  of  the  trae  moantaina,  bat  tronghwiae, 
or  with  a  concave  dip ;  and»  lastly,  that  the  Dhdns  are  contained 
between  the  low  sandstone  range  and  the  base  of  the  trae  moantaios. 
The  Tarai  is  an  open  waste,  incumbered  rather  than  clothed  with 
grasses.  It  is  notorious  for  a  direful  malaria,  generated  (it  is  said)  by 
its  excessive  moisture  and  swamps— attributes  derived,  Ist,  from  its  low 
site,  2nd,  from  its  clayey  bottom,  3rd,  from  innumerable  rills  percolatiiig 
through  the  gravel  and  saud  of  the  Bhiver,  and  finding  issue  on  the 
upper  verge  of  the  Tarai  (where  the  gravelly  or  sandy  debris -from  the 
mountains  thins  out),  without  power  to  form  onward  channels  for  their 
waters  into  the  plains.  The  foreet  is  equally  malarious  with  the 
Tarai,  though  it  be  as  dry  as  the  Tarai  is  wet.  The  dryness  of  the 
forest  is  caused  by  the  very  porous  nature  of  that  vast  mass  of  diluvial 
detritus  on  which  it  rests,  and  which  is  overlaid  only  by  a  thin  but  ridi 
stratum  of  vegetable  mould,  every  where  sustaining  a  splendid  crop  of 
the  invaluable  timber  tree  (Shorea  robusta),  whence  this  tract  derirei 
f '  its  name.     The  sandstone  range  is  of  very  inconsiderable  height,  though 

rich  in  fossils.  It  does  not  rise  more  than  3  to  600  feet  above  its 
immediate  base,  and  is  in  some  places  half  buried  (so  to  speak)  in  the 
vast  mass  of  debrb  through  which  it  penetrates.*  The  Dhuns  are  as 
malarious  and  as  dry  as  the  Bh&ver.  They*  are  from  5  to  10  (oftea 
less,  in  one  instance  more)  miles  wide,  and  20  to  40  long,  sloping  from 
either  side  towards  their  centre,  and  traversed  lengthwise  by  a  small 
stream  which  discharges  itself  commonly  into  one  of  the  great  alpine 
rivers ;  thus  the  R&puti  of  Chitwan-m6ri  falls  into  the  Gandak,  and 
that  of  Bijayp(ir-m&ri  into  the  Cosi.  The  direction  of  the  M&ris  or 
Dhdns  is  parallel  to  the  gh&t  line  of  the  snows,  and  their  substratam 
is  a  very  deep  bed  of  debris  similar  to  that  of  the  Bh&ver,  but  deeper, 
and  similarly  covered  by  a  rich  but  superficial  coating  of  vegetable 

*  The  low  range  which  separates  the  Dhuas  and  Tarai,  on  the  high  road  to 
Kathm6nd6,  conaiAts  almost  wholly  of  dilaTium,  rounded  pebbles  loosely  set  in 
ochreoas  clay,  such  as  forms  the  great  substratam  of  Dhdn  and  Bh&ver.  The 
sandstone  formation  only  shows  itself  where  the  rain  torrents  ha^e  worn  deep  gul- 
lies, and  it  there  appears  as  white  weeping  sand  imperfectly  indurated  into  rock. 
Anthracite,  shale,  loam,  are  found  in  this  quarter,  but  no  organic  fossils,  such  ti 
abound  to  the  westward.  Herbert  assigns  the  Siwiliks  to  the  new  red  foroiatioA  o( 
geologists.  But  if  I  understand  Lyell  rightly,  that  formation  is  inimical  to  foiiili* 
Is  there  any  mistake  as  to  the  tcohmcal  class  of  rocks  ? 
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modd  whichy  if  not  cnlthrated^  naturally  produces  a  forest  of  Saul 
equal  to  that  outside  the  sandstone  range,  and  then  in  like  manner 
htrbouring  elephants,  rhinoceroses,  wild  bulls  (Bibos),  wild  buffaloes, 
nisss,  and  other  large  deer,  with  creeping  things  (Pythons)  as  gigantic 
•I  the  quadrupeds.  The  height  of  the  sandstone  range  Capt.  Herbert 
cstiiiiates  at  3000  feet  above  the  sea,  or  2000  above  the  plains  adjacent ; 
ad  that  of  the  Dhdns  (at  least  the  great  one),  at  2500  above  the  sea, 
md  1500  above  the  plains.  These  measurements  indicate  sufficiently 
the  heights  of  the  lower  region,  and  it  is  obserrable  that  no  elevation 
ihoit  of  3  to  4000  feet  above  the  sea  suffices  to  rid  the  atmosphere  of 
tke  lower  Himalaya  from  malaria.  Thus,  the  Tarai,  the  Bh&ver  and 
ike  Dhiins  are  alike  and  universally  cursed  by  that  plague.  And  this 
(bj  the  way)  is  one  among  several  reasons  why  I  have  assigned  4000 
fcet  of  elevation  as  the  southern  limit  of  the  healthful  and  temperate 
mid-r^on ;  that  above  it  being  the  arctic  or  boreal,  and  that  below  it, 
the  tropical,  region  ;  though  it  must  never  be  forgotten  that  more  or 
Ictt  of  the  tropical  characters,  especially  in  the  suite  of  the  seasons, 
perrades  the  whole  breadth  (and  length  likewise)  of  the  Him^aya, 
ukaterer  be  the  decrement  of  heat,  and  also  that  from  the  uncommon 
^epth  of  the  glens  in  which  the  great  rivers  especially  run,  and  which 
is  the  Central  and  even  Upper  region  often  reduces  the  height  of  those 
gleiu  above  the  sea  below  the  limit  just  assigned  for  salubrity,  such 
glens  sre  in  both  these  regions  not  unfrequently  as  malarious  as  is  the 
wliole  lower  region. 

But,  the  above  characteristics  of  the  subdivisions  of  the  lower  Himfi^ 
l*7sn  region,  how  noticeable  soever  to  the  west  of  the  M^hi,  are  by 
no  means  so  to  the  east  of  that  river,  where  a  skilled  eye  alone  can 
painfullj  detect  the  traces*  of  the  sandstone  formation  (without  which 
there  can  be,  of  course,  no  Dhdns,)  and  where  the  Tarai,  considered  as 
atroogh  running  parallel  to  the  mountains,  forms  no  marked  feature 
of  the  country,  if  indeed  in  that  sense  it  can  be  said  to  exist  at  all. 

*  la  ny  recent  expedition  in  the  Tarai  east  of  the  M^ohi  with  Dr.  Hooker,  that 
*<coaptiahed  traveller  first  detected  traces  of  the  sandstone  formation,  with  imperfect 
nsl,  ihtle,  &e.,  in  a  gully  below  the  Fankabari  fiangalow,  as  well  as  at  Lohagarh. 
^  itadstooe  rock  barely  peeped  out  at  the  bottom  of  the  gully  lying  in  close  proz- 
hrity  with  the  moantaina,  ao  that  nothing  oould  be  more  incona picnoaa  than  it  was 
*■  ^  faitare  in  the  physiognomy  of  the  country. 
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And  as,  eyen  to  the  westward,  the  sandstone  range,  with  its  contained 
Dhdns,  is  bj  no  means  constant,  it  may  be  desirable  to  attempt  to 
characterise  the  lower  region  considered  as  a  whole  without  reference 
to  local  peculiarities  or  too  rigidly  defined  subdivisions.  Now  I  con- 
ceive that  the  lower  region  owes  its  distinctive  character  as  a  whole  to 
the  vast  mass  of  diluvial  detritus  which  was  shot  from  the  mountains 
upon  the  plains,  like  gravel  from  a  cart,  at  some  great  geological  epoch, 
and  which  has  been,  since  its  deposit,  variously  and  often  abraded  both 
in  degree  and  direction,  by  oceanic,  and,  in  a  far  less  degree,  by  ordin- 
ary, floods.  Where  there  was,  at  the  epoch  in  question,  no  sandstone 
range  to  intercept  the  downward  spread  of  the  debris,  this  debris  would 
necessarily  be  carried  further  south,  and  be  of  less  thickness ;  where 
there  was  such  a  barrier,  it  would  be  carried  less  far  southward  and  be 
accumulated  in  greater  thickness,  especially  within  the  barrier ;  and, 
in  like  manner,  where  no  sandstone  range  existed,  but  only  spurs,  sent 
forth,  like  bent  arms,  upon  the  plains  from  the  mountains,  the  embayed 
detritus  would  still  be  deeply  piled  and  lofty  within  such  spurs,*  and 
thinly  and  unequally  spread  without  them,  by  reason  of  the  action  of 
the  spurs  on  the  currents.  Again,  where,  as  from  Gowhatty  to  Ssd- 
dia,  there  was  not  room  upon  the  plains  for  the  free  spread  and  deposit 
of  the  descending  Him&layan  detritus  owing  to  large  rapid  rivers  and  to 
other  chains,  both  parallel  and  proximate  to  the  Himlilaya,  the  phoeno- 
mena  created  elsewhere  by  the  more  or  less  unrestricted  spread  of  the 
Himalayan  detritus  over  the  plains,  would  necessarily  be  faintly,  if  at 
all,  traceable.  Lastly,  if  at  the  time  of  the  descent  of  the  debris,  there 
existed  a  great  dip  in  the  Gangetic  plains  from  N.  W.  to  S.  £.,  the 
lithologic  character,  as  well  as  the  distribution,  of  the  debris,  would  be 
materially  affected  thereby ;  for,  the  subsiding  oceanic  current  would  have 
a  set  from  the  former  to  the  latter  quarter,  and  would  continue  to  lash 

*  There  is  a  siginal  example  of  this  on  the  road  to  Daijiling  vik  Pankabiri  where 
the  debris,  embayed  by  a  spur,  ia  accnmulated  to  several  hundred  feet,  and  where 
moreover  there  is  outside  the  spur  a  conspicuous  succession  of  terraces,  all  dae  to 
oceanic  forces,  and  clearly  showing  that  the  subsidence  of  the  sea  was  by  inlervalff 
and  not  at  once.  Constant  observation  has  caused  the  people  of  the  Tarai  to  dis- 
tinguish three  principal  tiers  of  terraces,  from  the  prevalent  growth  of  trees  npoa 
each.  The  highest,  is  the  Saul  level ;  the  middle,  the  Khair  level  and  the  bweit, 
the  Sissii  level ;  Shorea,  Acacia  and  Dalberga  being  abundantly  developed  ob  thi 
three  levels  as  above  enumerated. 
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the  gravel  into  sand,  and  here  to  deposit  both  in  a  series  of  terraces, 
there  perhaps  utterly  to  displace  both,  in  the  latter  quarter  long  after  the 
fi»nner  had  emei^ed  from  the  waves.  Now,  that  the  Him&laya  really  was, 
it  one  time,  in  great  part  submerged ;  that  the  vast  mass  of  detritus  from 
the  Him&ya  at  present  spread  over  the  plains  in  its  vicinity,  was  so 
^read  by  the  ocean  when  the  founts  of  the  deep  were  broken  up;  that  this 
huge  bed  of  detritus,  every  where  forthcoming,  is  now  found  in  unequal 
proportion  and  distribution  and  state  of  comminution ;  as,  for  example, 
deeper  pOed  within,  than  without  the  sandstone  range,  and  the  embaying 
spurs,  and  also,  more  gravelly  and  abundant  to  the  N.  W.,  more  sandy 
tnd  scant  to  the  S.  £.  ;*  and,  lastly,  that  the  Gangetic  plain  really  now 
his  a  great  oblique  dipf  from  the  Siitledge  at  Riiper  to  the  Brahmapdtra 
at  6w&lp4ri,  whereby  all  the  Himalayan  feeders  of  the  Ganges  are  in 
the  plains  so  much  bent  over  to  the  eastward — these  are  presumptions 
relative  to  the  past  as  legitimate  as  the  extant  facts  suggesting  them  are 
incontrovertible ;  and,  we  have  but  to  observe  how,  at  the  grand  epoch 
adverted  to,  the  action  of  general  causes  was  necessarily  modified  by 
the  peculiar  features  of  the  scene,  as  above  indicated,  in  order  to  come 
ftta  just  conception  of  the  aspect  and  character  of  the  lower  Him&layan 
region,  all  along  the  line  of  the  mountains.  Thus  the  longitudinal 
troQgb  parallel  to  the  mountains,  and  exclusively  denominated  the  Tarai 
by  Capt.  Herbert,  may  to  the  N.  W.  have  been  caused  by  the  set  of 
the  subsiding  oceanic  current  from  N.  W.  to  S.  E. ;  but,  however 
eaosed,  it  exists  as  a  palpable  definite  feature  onJy  beneath  Kum&on ;  is 

*  Capt.  Herbert  hasg;iTen  statements  of  its  depth  to  the  westward,  where  there  is  a 
ttadatone  range.  To  the  eastward,  where  is  none,  I  found  it,  on  the  right  bank  of 
theTishta,  under  the  mountains,  120  feet,  at  15  miles  lower  down,  60  to  70  feet,  at 
U  miles  still  further  off  the  mountains,  40  to  50  feet.  There  was  here  no  ioter- 
npUon  to  the  free  spread  of  the  detritas,  and  I  followed  one  continuous  slope  and 
Icrd— the  main  high  one.  The  country  exhibited,  near  the  rivers  especially,  two  or 
UiRs  other  and  subordinate  levels  or  terraces,  some  marking  the  effect  at  unusual 
floods  of  extant  iluviatile  action,  but  others  unmistakeably  that  of  pristine  and 
Mesnie  forces.  I  measured  heights  from  the  river.  I  conld  not  test  the  subsurface 
^^  of  the  bed.  Thwe  waa  every  where  much  more  sand  than  gravel,  and  boul* 
fe  wire  rare. 

t  Saharanpiir  is  1000  feet  above  the  aea ;  Mdradab&d  600 ;  Gorakpdr  400 ; 
B«iSp6r  200 ;  Gwdlpiura  112.  My  authoritiea  are  As.  Ilea.  Vol.  XII.  J.  A.  S.  No. 
12&.   Roylea  Hisa.  Bot.,  Griffith's  Jonmab,  and  J.  Prinaep  in  epist. 
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faintlj  tnu»ible  beneath  Nepal,  tnd  is  whollj  lost  beneath  Sikuii 
and  Bhdtin.  Bat,  the  g^^t  bed  of  debris  is  every  where  present, 
and  with  no  other  distinctions  than  those  pointed  oat,  whether  it  be 
divided  into  Bh6ver  and  Dhun,  by  the  sandstone  range,  as  is  asusUj 
the  case  west  of  the  M6chi,  or  be  not  so  divided  owing  to  the  absence 
of  that  raiige,  as  is  alwajs  the  fact  east  of  the  M^hi.  Again,  eoerjf 
where  there  is,  at  that  point  where  this  vast  bed  of  gravel  and  sand  thins 
out,  a  constantly  moist  tract,  caosed  by  the  percolation  of  hill  waten 
through  the  said  bed,  and  their  issne  beyond  it ;  and  that  constantly 
moist  tract  is  the  Tarai,  whether  it  ran  regularly  parallel  to  the  line  of 
moantains  and  be  distinctly  tronghed,  as  to  the  westward  is  the  ease, 
or,  whether  there  be  no  snch  regularity  oi  parallelism  or  of  tronghiog; 
as  to  the  eastward  is  the  case. 

Why  that  vast  mass  of  porons  debris  which  every  where  coaatitutei 
the  appropriated  domain  of  the  Saal  forest,  and  that  imporons  troogb 
oatside  of  it  which  every  where  constitutes  its  drain,  should,  as  ftr 
eastward  as  the  M6chi,  be  both  of  them  developed  parallelly  to  sack 
other  and  to  the  line  of  the  mountains,  whilst  beyond  the  M&hi  east* 
ward  to  Assam  (exclusive)  they  should  exhibit  little  or  no  such 
parallelism,  but  should  rather  show  themselves  plainwards,  like  m 
irregular  series  of  salient  and  resalient  angles  resting  on  the  moontaiDS, 
or  like  small  insulated  plateaux,*  or  high  undulated  plain8,f  surrouaded 
in  both  the  latter  cases  by  low  swampy  land  analogous  to  the  Tarai,  it 
would  require  a  volume  to  illustrate  in  detaiL  I  have  given  a  frw 
conspicuous  instances  in  the  foot  notes.  For  the  rest  it  must  suffice  to 
observe  that  such  are  the  general  appearances  of  the  Bh&ver  and  Tarsi 

*  Piirb«t  Jimift  on  the  confines  of  Assun  and  Rangpiir,  ■  one  of  the  moift 
reBMirkable  of  these  small  plateaux.  It  is  OMsiderably  elevated,  quite  iawlated, 
remote  from  the  monntaios,  and  ootered  with  Saol,  which  the  low  level  arom^ 
cahibits  oo  trace  of.  Parbat  Jowar  is  a  fraj^mentary  reKc  of  the  high  l«?el  or  Bh&TW} 
to  which  the  Saal  tree  adheres  with  andeviatin^  uniformity. 

t  CoRspienovs  instanoes  ooeur  round  Dinijpfir  and  N.  W.  and  N.  E.  of  Siligori 
In  Eanfp6r,  where  are  (Sottad  highly  undulated  downa,  here  and  there  varied  by  Stt- 
topped  detached  hillocks,  keeping  tiie  level  of  the  loftieet  part  of  the  ondnlaM 
anrface.  Looking  into  the  clear  bed  of  the  Tishta  it  struck  Dr^  HoolMr  sai 
myself  at  (he  aame  moment,  how  perfectly  the  l>ed  •f  the  river  repceaented  in 
mteialure  the  coaformatLaa  of  thets  traats»  dMnonstratiag  la  the  eys  Uieir  aMdsef 
origination  under  the 
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to  the  westward  and  to  the  eastward ;  and  that  the  general  causes  of 
the  differences  have  been  pretty  plainly  indicated  above,  where  the 
neeessaiy  effects  of  the  sandstone  range  and  of  the  eastern  dip  of  the 
plains  upon  those  oceanic  forces  to  which  all  the  phoeuomena  of  the 
region  owe  their  origin,  have  been  suggested. 

Throughout  Assam,  from  Gwalp&ra  to  Saddia,  Major  Jenkins  assures 
me  there  is  neither  Bhdver  nor  Tarai ;  and  if  we  look  to  the  narrow- 
ntts  of  that  valley  between  the  Him^ja  and  the  mighty  and  impe- 
tuous Brahmaputra,  and  consider  moreover  the  turmoil  and  violence 
of  the  oceanic  current  from  the  N.  W.,  when  its  progress  was  staid  by 
the  locked-up  valley  of  Assam,  we  shall  be  at  no  loss  to  conceive  how 
sO  distinctive  marks  of  Bh&ver  and  Tarai  should  here  cease  to  be 
tnccable. 

It  will  be  observed  that  in  the  foregone  descriptions  of  our  Himi- 
liym  rivers  I  have  not  adverted  (save  casually  in  one  instance,  in  order 
to  eorrect  an  error  as  to  the  true  name  of  the  K41i)  to  their  partial 
tnns-Himdayan  sources.  And  I  confess  it  seems  to  me  that  perspicuity 
is  by  no  means  served  by  undue  insistency  on  that  feature  of  our  rivers. 
Capt.  Herbert  was  thus  led  to  travel  beyond  his  proper  limits  with  a 
Kialt  by  no  means  favourable ;  for,  it  appears  to  me  that  he  has  con- 
founded rather  than  cleared  our  conceptions  of  Asie  Centrale  as  the 
Bto-i-ddnya  (dome  of  the  world)  by  attempting  to  detach  therefrom 
that  most  characteristic  part  of  it,  the  plateau  of  Tibet,  because  certain 
Wian  rivers  have  (in  part)  Tibetan  sources!  My  theory  of  water* 
*^  does  not  incline  me  thus  to  violate  the  grander  arrangements  of 
i^i^ve,  and  the  less  so,  inasmuch  as  the  rivers  I  have  to  speak  of 
*wld  not  afford  so  plausible  an  excuse  for  such  violation,  as  if  I  had 
to  tieat  of  the  Indus,  Sutledge*  aud  Brahmaputra  alias  S^npu.f  The 
Anin  and  the  Ejim41i,  though  they  draw  much  water  from  Tibet,  draw 
w  more  from  the  pente  meridiouale  of  the  Him&Iaya,  or  the  gh&t  line 

^  Recte  Siitliy  vel  Satriidm. 

t  Mr.  Gatzlaff,  in  a  paper  recently  read  before  the  Geographical  Society  of  Lon- 
^<A,  bs  reverted  to  Klaprotb's  notioo  that  the  S&npu  is  not  the  Brahmaputra.  But 
Vr.  Gutikff  has  overlooked  J.  Prinaep's  important,  and  I  think  decisive  argument 
^  the  other  aide,  viz.,  that  the  Brahmaputra  discharges  three  times  more  water 
"ID  the  Ganges,  which  it  conld  not  do  if  it  arose  on  the  N.  E.  confines  of  Assam, 
^"^^'i^ltitanding  the  large  quantity  of  water  oontributed  by  the  Monlu* 
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and  all  south  of  it ;  and  this  is  yet  more  true  of  the  Granges,  the  Monfis 
and  the  Tishta,  though  they  also  haye  partial  trans-Himilajan  sources. 
To  those  sources  of  the  seyeral  Himilayan  (so  I  must  call  them)  riyen 
ahove  treated  of  I  will  now  summarily  adyert. 

The  Mdnds. — It  is  by  much  the  largest  riyer  of  Bh^tdn,  which  state 
is  almost  wholly  drained  by  it.  It  has,  (it  is  said)  two  Tibetan  sources, 
one  from  lake  Palt6  yel  Yarbro  yum,  which  is  a  real  lake,  and  not  an 
island  surrounded  by  a  ring  of  water  as  commonly  alleged — the  other, 
from  considerably  to  the  west  of  Palt^.  These  feeders  I  take  to  be 
identical  with  Elaproth's  Mon  tchd  and  Nai  tchd  yel  Lubnak  tch4 
strangely  though  he  has  dislocated  them. 

The  TUhta  is  also  a  fine  riyer,  draining  the  whole  of  Sikim  saye  the 
tracts  yerging  on  the  plains.  The  Tishta  has  one  Tibetan  source,  also 
from  a  lake,  yiz.  that  of  Chdlamti.  To  speak  more  precisely,  there 
are  seyeral  lakelets  so  named,  and  they  lie  close  under  the  N.  W* 
shoulder  of  Powhanry,  some  30  miles  W.  and  40  S.  of  Turner's  lakes. 

The  Anin  is  the  largest  of  all  the  Himalayan  riyers,  with  abundant 
cis-Himdlayan  and  three  trans-Himalayan  feeders.  One,  the  westenii 
rises  from  the  pente  septentrionale  of  the  Him&laya,  in  the  dbtrict  of 
Tingri ;  another,  the  northern,  from  a  place  called  Ddrr^ ;  and  a  third, 
the  eastern,  from  the  undulated  terraced  and  broken  tract  lying  N. 
and  a  little  W.  of  Cholamu,  and  S.  of  Eambala  or  the  great  range 
which  bounds  the  yalley  of  the  Yarn  on  the  S.  from  W.  of  Digarchi 
to  E.  of  Lassa. 

The  Kamdli  is  much  larger  than  the  Alpine  Ganges,  and  nearly  equal 
to  the  Anin,  perhaps  quite  so.  It  drains  the  whole  Himalaya  between 
the  Nanda-d^yi  and  Dhoula-giri  peaks,  and  has  one  considerable  Tibetan 
source  deduced  either  from  the  north  face  of  Him&chal  near  Momo- 
n&ngli  or  from  the  east  face  of  that  crescented  sweep  whereby  Gangri 
nears  Him&chal,  and  whence  the  Kam&li  flows  eastward  to  the  Takla- 
khix  pass. 

The  Ganges  also  has  of  late  been  discoyered  to  haye  one  Tibetan 
feeder,  yiz.  the  Jdbnayi,  which,  after  trayersing  a  good  deal  of  broken 
country  in  Gndri  between  the  Sutledge  and  the  Him&laya,  passes  that 
chain  at  the  Nilang  ghdt  to  join  the  Bhdgarathi.* 

*  Moorcroft's  Travels.    J.  A.  S.  No.  126,  and  I.  S.  R.  Noa.  17,  18. 
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I  will  conclude  this  paper  with  the  following  amended  comparatiye 
table  of  Andean  and  Him^ayan  peaks,  Baron  Humboldt  having  apprised 
me  that  Pentland's  measurements,  as  formerly  given  by  me,  have  been 
proTed  to  be  quite  erroneous,  and  Col.  Waugh  having  recently  fixed 
KiDgchang  and  GhumaMri  with  unrivalled  precision  and  accuracy. 

CMrf  Peaks  of  Andeg.  Feet.  Chief  Peaks  of  Himalaya,  Feet. 

Aconcagua, 23,000        Jamnoutri, 25,669 

Chimbanzo,    21,424         Nanda-devi,    25,598 

Sorito, 21,286        Dhoula-giri,    27,600 

Illimani 21,149         Gosain-than, 24,700 

Descabasado, 21,100         Rangchang,    28,176 

Desja-cassada,    19,570        Chumal&ri, 23,929 

Postscript. 


That  sensible  and  agreeable  writer.  Major  Madden,  in  a  letter  just 
recdfed  by  Dr.  Hooker,  notices  '<  the  disgraceful  state  of  our  maps  of  the 
Himflaya,  which  insert  ridges  where  none  exist,  and  omit  them  where 
they  do  exist ;  and,  moreover,  in  regard  to  all  names,  show  an  utter 
ignorance  of  the  meaning  of  Indian  words."  It  is  the  express  object  of 
the  above  Essay  to  contribute  towards  the  removal  of  the  weightier  of 
those  blemishes  of  our  maps  without  neglecting  the  lesser,  by  exhibiting, 
in  tbdr  true  and  cansal  connexion,  the  great  elevations  and  the  river 
basbs  of  the  Himtiaya.  Major  Madden  supposes  that  the  term  Hytin 
des,  which  he  applies  to  Tibet,  points  to  that  region  as  the  prislone  abode 
of  the  Hnns.  But  this  is  a  mistake.  Hytin  d^s  is  a  term  unknown  to  the 
lingaage  of  Tibet.  It  is  the  equivalent  in  the  Khas  or  Parbatia  language 
for  the  Sanscrit  Himyd  d6s,  or  land  of  snow.  Its  correlative  term  in  the 
^batia  tongue  is  EJiias  d6s,  or  land  of  the  Khas.  The  Khas  race 
vere  till  lately  (1816)  dominant  from  the  Satlege  to  the  Tishta :  they 
tte  80  still  from  the  Kdli  to  the  M^i.  Hence  the  general  prevalence 
of  geographic  terms  derived  from  their  language.  By  Hyiin  des  the 
Parbatias  mean  all  the  tracts  covered  ordinarily  with  snow  on  both 
■ides  of  the  crest  or  spine  of  Hemdchal,  or  the  ghat  line ;  and  by  Khas 
d^  all  the  unsnowed  regions  south  of  the  former,  as  far  as  the  sand- 
stone range. 

The  brflimans  and  those  who  use  Sanscrit  call  the  Hydn  d^,  Bhd- 
^t  or  appendage  of  Bh<$t ;  and  hence  our  maps  exhibit  a  Bhutint  in 
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what  Traill  denominates  (A.  B.  Vol.  16)  the  Bhote  perganahs  of  Kd- 
mdon.  Bat,  Bhtit^t  is  not  restricted  hy  the  hr^Lhmans  to  such  pnr- 
ganahs  in  Kiim6on  merely,  far  less  to  any  one  spot  within  them.  It 
includes  all  the  districts  similarly  situated  along  the  entire  line  of  the 
Himalaya.  We  might  create  confusion  however  by  recurring  to  this 
extended  meaning  of  the  word,  since  it  has  long  been  restricted  by  ns 
to  the  Ddb  B^jah's  territory,  or  Bhdtin  (recte  Bhutant).  Moorcroffs 
Giannak  in  Western  Tibet  is  the  ne  plus  ultra  of  abuse  of  words.  Far  to 
the  East,  some  Bhdtia  must  have  told  him,  lie  the  Giannak  or  Chinese^ 
and  thereupon  he  incontinently  gives  this  term  as  a  name  of  a  place. 

The  Tibetans  call  their  neighbours  by  the  generic  name  Gia,  to 
which  they  add  distinctive  affixes,  as  Gia  nak,  black  Gias,  alias  Chinese ; 
Gia-ver,  red  Gias,  alias  Bussians  ;  and  Gia-gar,  yellow  Gias,  alias  Hin- 
diis.  With  reference  to  the  Huns,  if  I  were  in  search  of  them  in  Tibet, 
I  should  look  for  them  among  the  H6r  of  that  country,  as  I  would  for 
the  Scythians  among  the  S6g  vel  S6k.  Sogdiana  or  S6g-land  was,  I 
conceive,  the  original  Soircta  the  first  known  historic  seat  of  the  Indian 
6dk^  and  Tibetan  86g,  vel  S6k.  H6r86k  as  one  term,  means  Nomade 
in  Tibetan,  such  bemg  still  the  condition  of  those  two  tribes  in  Tibet. 


i^^k^^^^^^^^S^^^f^^^^S^^''^^^^^^^^ 


On  Native  impressions  regarding  the  Natural  History  of  certain  Jxh 
mals,  by  H.  Torrens,  Esq.  B.  J.     F.  P.  ^e. 

The  singular  impressions  current  among  natives  even  of  the  highest 
rank,  as  to  the  habits  and  nature  of  certain  animals  are  not  undeserving 
of  record.  It  is  rarely  that  the  credence  of  the  narrators  in  these 
things  can  be  elicited,  if  even  they  go  so  far  as  to  mention  the  existence 
of  the  belief;  for  they  dread  the  ridicule  as  much  as  they  anticipate 
the  incredulity  of  a  European :  consequently  these  strange  stories  are 
but  imperfectly  known,  even  to  the  best  informed  among  us  in  soch 
legends.  I  mention  one  or  two  with  the  circumstances  of  my  acquaint- 
ance with  them. 

While  out  tiger-shooting  with  a  party  of  Musalman  gentlemen,  I  was 
asked,  in  a  confidential  way,  whether  I  had  ever  seen  the  phnew :  I 
spell  the  word  with  the  almost  undescribable  nasal  aspirate  with  which 
it  was  invariably  pronounced  to  me.  With  an  air  of  grave  and  serious 
interesty  which  is  the  best  way  of  inspiring  confidence,  I  replied  that 
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the  nature  of  the  thing  or  being,  was  unknown  to  me,  and  I  requested 
information  on  the  subject.  On  this  there  was  a  little  hesitation,  when 
after  a  time  it  was  explained,  that  as  I  had  seen  more  of  tigers  than  my 
companions,  they  fancied  I  might  have  also  seen  or  heard  something 
of  the  animal  that  always  preceded  the  tiger,  called  phnew  from  the 
ceaseless  iteration  of  a  sound  similar  to  its  name.  I  required  further 
enlightenment  as  to  this  creature,  when  I  found  it  was  a  **  something 
that  preceded  the  tiger  by  rax  cubits,  wherever  he  went,  making  the 
wivst phnew  without  end,  looking  for  things  for  it."  The  old  tales  of 
Uhe  lion  and  his  provider*  recurred  to  me  at  once;  and  I  bethought 
me  of  the  hospitality  of  some  cat-like  sound  oi  felis  tigris  having  led, 
darii^  his  nightly  search  for  prey,  to  the  creation  of  the  story.  I  have 
done  all  I  could,  but  in  rain,  to  discover  whether  there  were  real 
grounds  for  the  belief,  based  on  such  a  habit  of  the  animal.  I  killed 
lereral  tigers  in  company  with  my  friends  afterwards,  but  though  we 
foond  no  phnew  with  any  of  them,  the  silent  faith  of  my  believers  in 
the  marvellous,  has  remained  unshaken  as  to  the  existence  of  the  myste- 
rioQs  animal.  I  subsequently  learned  that  there  is  in  Bengal  a  like 
Mief  respecting  it  among  the  Hindus,  who  term  the  creature  ghdg.* 

There  are  few  Englishmen  in  India  who  have  not  perhaps  heard  some 
of  the  strange  tales  related  by  the  natives  regarding  serpents.  The  most 
remarkable  to  me,  has  always  been  the  behef  in  the  Raj  Samp,  or  king 
nudce,  who  is  represented  as  belonging  to  a  superior  order  of  serpent, 
u  exacUng  homage  and  obedience  from  bis  ophite  subjects,  and,  some- 
times, as  appearing  vrith  the  semblance  of  a  crown,  the  type  of  his 
vithority.  I  was  one  day  in  company  with  a  number  of  native  gentle- 
loen,  when  the  conversation  turned  upon  the  nature  of  antidotes  in  the 
cise  of  snake  bites,  the  betief  as  to  the  cure  effected,  by  applying  to 
^e  wound,  the  head  of  the  identical  reptile  that  had  inflicted  it,  the 
^^nrnn  powerful  to  compel  the  snake  to  appear, — as  to  all  which 
natters  I  have  never  been  able  to  obtain,  amid  many  tales,  any  relator 
^*ring  enough  to  declare  himself  an  eye-witness  of  the  marvels  he 
recounted.  At  last,  mention  bemg  made  of  the  King  Snake,  a  party 
present  said,—*  At  any  rate  I  can  assure  you  of  the  existence  of  him, 
fe  it  is  well  known  that  I  have  seen,'  and  the  story,  to  the  following 

*  According  to  Baba  RajeodraUl  Mittra,  the  Hiodus  distingatBh  the  Ghog  ai  a 
^i^bent  animal  from  the  P*heu,--E.  B. 
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effect  was  then  told.  The  narrator,  being  at  that  time  he  said*  about 
fourteen  years  old,  had  rim  hastily  to  the  terraced  roof  of  a  gromid 
floor  house  to  recover  his  kite,  when  his  attention  was  attracted  by  a 
large  goomna  (cobra  capello)  which,  without  perceiving  him,  raised 
itself  with  dilated  hood  in  the  erect  attitude  common  with  those  snakes, 
and  uttered  a  loud  cry.  Immediately  some  ten  or  twelve  snakes 
appeared  from  different  quarters,  and  assembled  before  their  king; 
when  after  a  short  time,  he  pounced  upon,  and  devoured  one  of  the 
smaller  ones,  with  which  arbitrary  assertion  of  regal  power  the  convo* 
cation  terminated.  Now  the  narrator  of  this  tale  had  no  interest  in 
attempting  to  mislead  me  ;  he  had  mentioned  what  he  stated  again  and 
again,  to  the  majority  of  persons  present  for  years,  before  I  ever  saw 
him ;  and  he  is  naturally  of  intelligence,  and  in  no  sort  the  man  to  teU 
a  useless  falsehood.  It  is,  I  was  then  informed,  by  these  sort  of  assem- 
blages that  the  king  snake  asserts  his  power,  and  that  his  subjects  are 
called  to  them  for  the  purpose  of  bringing  tribute,  in  the  shape  of 
dainties  for  the  royal  palate ;  should  however  no  tributary  frog  or  cat, 
or  bird  be  forthcoming,  or  should  even  the  offering  produced  be  insuffi- 
cient, one  of  the  luckless  ophids,  pays  in  person  the  penalty  of  the  omis- 
sion,—even  as  had  been  witnessed  by  my  informant. 

I  ventured  with  respect  to  his  story  to  object,  in  as  delicate  a  way  as 
I  could,  to  the  incident  of  the  cry  uttered  by  the  king  snake,  but  in 
this  I  was  immediately  over-ridden.  The  cry  of  the  large  goomna  was 
well-known  in  the  ruinous  city  where  we  were,  and  in  which  they 
abound,  and  it  was  described  to  me  as  a  strident  sound,  the  attempted 
imitation  of  which  resembled  the  acute  staccato  note  of  a  treble  haut* 
boy.  I  heard  this  sound  myself  subsequently  during  a  sleepless  night, 
emitted  by  a  large  snake  which  killed  a  rat  in  my  bed  room  :  as  it  was 
pitch  dark  I  was  unable  to  rise  and  destroy  the  intruder,  but  the  sonnd 
was  too  peculiar  not  to  have  been  that  of  the  ophid,  according  as  it  did 
with  the  description  given  me,  and  being  unlike  any  thing  I  ever  heard 
before,  as  also  contrasting  distinctly  and  remarkably  with  the  cries  of 
its  victim. 

I  have  noted  down  these  trivial,  but  not  incurious  matters  as  sd 
inducement  to  the  record  of  more  valuable  facts  as  to  the  opinions  held 
by  natives  upon  the  habits  of  animals,  whence  perhaps  some  really 
useful  information  may  be  ehcited. 
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Note  by  Mr.  Blytk. — ^The  snake  which  I  have  had  inrariahlj  pointed 
oat  to  me,  as  the  Raj  Samp  hy  natives  of  Bengal  is  Bungaras  annularis, 
which  hahitnallj  preys  upon  other  snakes,  and  is  currently  said  to  he  a 
deadly  enemy  of  the  Cohra.  I  have  taken  a  Tropidonatus  umhratus  about 
two-thirds  the  length  of  its  devourer,  from  the  stomach  of  this  species, 
and  the  specimen  is  stuffed  in  the  Society's  Museum  as  in  the  act  of 
seizing  its  victim  which  it  had  swallowed.  Another  ophiophagous  species* 
with  the  Cobra  hood,  is  Hamadryas  Hannah  of  Cantor,  or  Maia  vettata 
of  Elliot ;  a  specimen  of  which  (9  ft.  long,  and  now  mounted  in  the 
Muemn),  I  obtained  in  the  Midnapore  jungle. 

Mr.  Layard  some  time  ago  informed  me  of  a  popular  notion  among  the 
natives  of  Ceylon  respecting  a  "horn"  which  is  said  to  grow  sometimes, 
hoi  very  rarely  on  the  forehead  of  the  jackal ;  and  this  horn  is  regarded 
bj  them  as  a  specific  of  innumerable  virtues.  Strange  to  say,  the  same 
notion  is  equally  current  among  the  natives  of  Bengal,  who  believe  that 
it  ensores  the  prosperity  of  its  possessor,  and  success  in  every  under- 
taking.—E.  B. 
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On  the  Influence  of  Forests  on  Climate.*  By  Lieut,  W.  H.  Parish, 
B.  A,  (Coummunieated  by  Sir  H.  M.  Elliott,  K.  C.  B.  Sec.  to  the 
Govt,  of  India.) 

The  influence  of  forests  in  modifying  the  climate  of  the  globe,  may 
fitlj  be  considered  in  this  place,  more  especially  as  the  subject  has  of 
lite  attracted  much  attention  in  this  country.  I  shall  confine  myself 
however  to  merely  recording  in  this  brief  notice  the  opinions  of  such 
scientific  men  as  have  devoted  much  of  their  time  to  the  investigation 
of  this  important  subject. 

There  can  be  no  doubt  that  the  state  of  the  climate,  especially  the 
homidity  of  the  atmosphere,  influences  vegetation,  and  that  in  its  turn 
^"egetation  re-acts  upon  the  climate,  but  too  much  importance  has  been 
Abated  to  the  influence  of  forests,  as  if  they  were  the  principal 
cuue  of  the  moisture  of  the  climate.  The  felling  of  forests  has  doubt- 
leu  been  attended,  in  many  countries,  by  a  diminution  of  rain,  as  in 
Bvhidoes  and  Jamaica.     In  the  Mauritius  also,  the  rivers  were  found 

^  This  forms  an  Appendix  to  the  Author's  Journal  qf  a  TVip  to  the  Kohittan  qf 
<Ac  /vttwuter  pnblished  in  the  April  No.  of  the  Journal. 
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to  be  diminishing  on  account  of  the  rapid  disappearance  of  the  woods 
in  the  interior,  when  government  had  recourse  to  the  measure  of  pro- 
hibiting their  further  destruction,  and  they  rapidlj  recovered  their 
former  dimensions.  In  fact  in  all  tropical  countries,  where  the  quan- 
tity of  aqueous  vapour  in  the  atmosphere  is  great,  but  where  on  the 
other  hand,  the  direct  rays  of  the  sun  are  most  powerful,  any  impedi- 
ment to  the  free  circulation  of  the  air,  or  any  screen  which  shades  the 
earth  from  the  solar  rays,  becomes  a  source  of  humidity,  and  wherever 
dampness  and  cold  have  begun  to  be  generated  by  such  causes,  the 
condensation  of  vapour  continues.  The  leaves  moreover  of  all  plants 
are  alembics,  and  some  of  those  in  the  torrid  zone  have  the  remarkable 
property  of  distilling  water,  thus  contributing  to  prevent  the  earth 
from  becoming  parched. 

But  there  are  various  circumstances  which  may  contribute  to- 
wards the  formation  of  rain,  and  to  which  I  have  alluded  in  the  pre- 
ceding remarks ;  temperature,  pressure  of  the  atmosphere  and  its  elec- 
trical state,  are  the  chief  agents ;  moimtain  chains  and  forests  form  local 
causes. 

The  effect  which  forests  exercise  upon  the  condensation  of  vapours 
has  been  ably  treated  by  Daniell,  in  his  Meteorological  Essays. 

*'  Humboldt  considers  that  forests  exercise  a  triple  influence  upon 
climate — first  they  protect  the  soil  against  the  rays  of  the  sun  ;  secondly, 
they  produce,  by  the  vital  activity  of  their  leaves,  a  constant  evaporation 
of  aqueous  vapours  ;  thirdly,  these  leaves  increase  the  radiation.  These 
three  simultaneous  causes,  as  affording  shade,  evaporation,  and  radiation, 
are  so  influential  that  the  knowledge  of  the  extent  of  forests  compared 
vrith  the  naked  savannahs,  steppes  and  champaign  ground,  forms  one 
of  the  most  important  elements  in  the  climatology  of  a  country.  The 
active  vitality  of  plants  consists  chiefly  in  the  leaves ;  they  are  the 
organs  of  respiration,  digestion  and  nutrition.  The  great  quantity  of 
water  which  they  perspire  may  be  easily  proved  by  placing  a  glass  nert 
the  under-surface  of  a  young  vine  leaf  on  a  hot  day,  and  it  it  will  be 
found  to  perspire  so  copiously,  that  the  glass  will  be  in  a  short  time 
covered  with  dew,  which  runs  down  in  streams  in  half  an  hour.  Hales 
computed  the  perspiration  of  plants  to  be  seventeen  times  more  than 
the  human  body ;  he  calculated  that  the  leaves  of  a  single  helianthus,  3 
feet  and  i  in  height,  covered  40  square  feet,  and  comparing  his  former 
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obiemtioii  of  the  penpiration  of  leaveB  with  this  drcaiiifltaDce>  Hnmt 
boldt  obiervn  properlj,  if  a  plant  of  sueh  tmall  size  exercises  iiif 
flnenoe  upon  eraporatioa,  how  much  greater  must  b^  the  perspiration  of 
the  forests  of  the  Upper  Orinoco^  which  corer  2,60,000  nautical  square 
nuln!  The  clondy  and-  nnsty  sky  of  those  regions,  and  of  the 
Pnmnce  of  Las  Esmeraldas,  to  the  west  of  the  Volcano  of  Pichinehe, 
the  decrease  of  the  temperature  in  the  missions  on  the  Bio  Negro,  and 
tbe  steams  of  Tapour  which  become  yisible  on  fixing  the  eyes  on  the 
tops  of  the  trees  in  the  Equatorial  forests,  mnst  be  alike  ascribed  to  the 
•fieous  exhalation  of  the  leaves  and  to  their  radiation  towards  the 
ipiee  of  the  atmosphere.        ****** 

"  It  18  asserted  that  there  is  at  present  mudi  less  rain  id  Barbadoes 
thsB  there  was  formerly,  and  many  of  the  inhabitants  ascribe  it  to 
Ae  anfimited  dearanoe  of  forest  and  brushwood,  and  although  we  have 
ao  direct  reasons  to  prove  why  such  deaimces  lessen  the  annual  quui- 
%  of  rain,  we  have  abundant  proof  that  it  is  so.  In  every  instanee 
ind  in  eray  part  ot  the  gl<^  where  forests  have  been  cleared,  a  dimi- 
BQtion  of  aqueous  precipitations  has  been  noted  ;  and  as  it  is  a  fact 
vbich  remains  uncontested,  that  Barbadoes,  within  the  last  fifty  years 
en  much  more  wooded  than  it  is  now,  the  diminution  of  rain  must 
B^evitt  be  expected  as  the  natural  effect.  The  evidence  of  Humboldt, 
I^opold  de  Budc,  DankeU,  Pove,  and  others,  is  so  powerful  on  this 
rabjeet,  that  I  should  wish  to  press  particularly  upon  the  attention  <^ 
^  reader  how  important  the  existence  of  wooded  spots  become  to  the 
^Sriealtirist.  I  camiot  do  bett^  than  quote  the  words  of  Humboldt 
to  evforoe  this  view : — **  By  felHng  the  trees  that  cover  the  tops  and 
tk  dldes  of  mountains^  men  in  every  climate  prepare  at  once  two 
c>^itie8  far  future  generations — the  want  of  fuel  and  a  scarcity  of 
*i^;  trees,  by  the  nature  of  their  perspiration,  and  radiation  from 
d^  leaves  in  a  sky  without  ekwds,  surround  themselves  with  an 
i^BMephere  constandy  cool  and  misty." 

AgasD,  that  forests  exist  in  those  parts  only  where  the  predominant 
^nds  cany  with  them  a  considerable  quantity  of  moiBture,  and  con- 
Ncpentlythat  they  are  not  the  primary  cause  of  humidity,  is  rendered 
probable  from  the  following  consideration : — 

"  *Iii  all  coontries  having  a  summer  heat  exceeding  70^  the  pre- 

*  Maclaren,  Aft.  Aaierioft.   Enofc.  Britannica. 
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sence  or  absence  of  natural  woods^  and  their  greater  or  less  luxuriance^ 
may  be  taken  as  a  measure  of  the  amount  of  humidity,  and  of  the 
fertility  of  the  soil ;  short  and  heayy  rains  in  a  warm  country  will  pro* 
duce  grass,  which  haying  its  roots  near  the  surface  springs  up  in  a  few 
days,  and  ?rithers  when  the  moisture  is  exhausted,  but  transitory  rains, 
however  heavy,  will  not  nourish  trees,  because,  after  the  surface  is 
saturated  with  water,  the  rest  runs  off,  and  the  moisture  lodged  in  the 
soil  neither  sinks  deep  enough,  nor  is  in  sufficient  quantity  to  furnish 
the  giants  of  the  forest  ?rith  the  necessary  sustenance.  It  may  be 
assumed  that  20  inches  of  rain  falling  moderately,  or  at  intervals^  will 
leave  a  greater  permanent  supply  in  the  soil  than  40  inches  failing  as  it 
sometimes  does  in  the  torrid  zone  in  as  many  hours." 

*'  In  all  regions,"  he  continues,  **  where  ranges  of  mojmtainfl  inter- 
cept the  course  of  the  constant  or  the  predominant  winds,  the  countiy 
on  the  windward  side  of  the  mountains  will  be  moist,  and  that  on  ths 
leeward  dry,  and  hence  parched  deserts  will  generaUy  be  found  on  the 
west  side  of  countries  within  the  tropics,  and  on  the  east  side  of  those 
beyond  them  ;  the  prevailing  winds  in  these  cases  being  generally  in 
opposite  directions.  On  this  principle  the  position  of  forests  in  North 
and  South  America  may  be  explained.  Thus  for  example,  in  the  fe^ggxa 
within  the  thirtieth  parallel,  the  moisture  swept  up  by  the  trade  wind 
from  the  Atlantic  is  precipitated  in  part  upon  the  mountains  of  Biasil, 
which  are  but  low  and  so  distributed  as  to  extend  far  into  the  interior. 
The  portion  which  remains  is  borne  westward,  and  losmg  a  little  as  it 
proceeds,  is  at  length  arrested  by  the  Andes,  where  it  falls  down  ia 
showers  on  their  summits.  The  Aerial  current,  now  deprived  of  sH 
the  humidity  vrith  which  it  can  part,  arrives  in  a  state  of  complete  ex* 
siccation  at  Peru,  where  consequently  no  rain  falls.  In  the  same 
manner  the  Ghauts  in  Hindoostan,  a  chain  only  three  or  four  thousand 
feet  high,*  intercept  the  whole  moisture  of  the  atmosphere^  having 
copious  rains  on  their  windward  side,  while  on  the  other  the  weather 
remains  clear  and  dry.  The  rains  in  this  case  change  r^;nlaily  from 
the  west  side  to  the  east,  and  vice  vers4  with  the  monsoons.  But  in 
the  region  of  America,  beyond  the  thirtieth  parallel,  the  Andes  save 
as  a  screen  to  intercept  the  moisture  brought  by  the  prevailing  winds 
f^om  the  Pacific  Ocean ;  rains  are  copious  on  their  summits,  and  in 

*  Fif e  or  lUK  tbooftiad  f 


laiD.]  On  the  InJIuenee  of  FareaU  an  Climate.  795 

dufi  on  thdr  western  dedivities,  but  none  falla  on  the  plains  to  the 
etftvaid  except  oceaaionallj,  when  the  wind  blows  from  the  Atlantic/' 

kjgOBLt  Dr.  Daubenj  has  ascertained  by  experiments  communicated 
to  the  British  Aisociation,  that  plants  undoubtedly  exercise  a  purifying 
inflBence  on  the  atmosphere.  In  a  letter  to  Dr.  John  Lindley>  he 
expreaaes  himself  thus  t*— 

''As  the  obflervations  of  Ellis  left  it  in  some  doubt  whether  the 
balanee  was  in  favour  of  the  purifying  or  the  deteriorating  influence 
upon  the  air  which  is  exevcised  by  plants  during  different  portions  of 
the  day  and  night»  I  conducted  my  experiments  in  such  a  manner  that 
a  plant  might  be  inclosed  in  a  jar  for  several  sueeessiye  days  and  nights, 
whilst  the  quality  of  the  air  was  examined  at  least  two  or  three  times 
a  day,  and  fresh  carbonic  acid  admitted  as  required.  A  register  being 
kq>t  of  the  proportion  of  oxygen  each  time  the  air  was  examined,  as 
vtQ  as  of  the  quantity  of  carbonic  add  introduced,  it  was  invariably 
femd  that,  so  long  as  the  plant  continued  healthy,  the  oxygen  went 
on  increasing  the  diminution  by  night  being  more  than  counter- 
Uanoed  by  the  gain  during  the  day.  This  continued  until  signs  of 
mhealthmess  appeared  in  the  confined  plant,  when  of  course  the  oxygen 
bcgui  to  decreaae." 

"In  a  perfectly  healthy  and  natural  state,  it  is  probable  that  the 
parifymg  influence  of  a  plant  is  much  greater,  for  when  I  introduced 
neoeasifely  different  plants  into  the  same  air,  at  intervals  of  only  a  few 
hovfl^  the  amount  of  oxygen  was  much  more  rapidly  increased,  in  one 
nvtaace  to  more  than  40  per  cent,  of  the  whole,  instead  of  twenty  as 
ia  the  air  we  breaUie/* 

''Thus  the  v^etable  kingdom  may  be  considered  as  a  special  pro- 
^VKHi  of  nature  to  consume  that  wUch  would  render  the  world  unin- 
li^hitable  by  man,  and  to  have  been  so  beautifully  contrived  that  its 
niate&ce  depends  upon  its  perpetual  abstraction  of  that,  without  the 
'BBioral  of  which  our  own  existence  could  not  be  maintained.  But 
t^thougfa  this  ia  true  of  green  plants,  it  does  not  appear  to  be  so,  of 
^^.  Haroet  has  shewn  from  carefiolly  conducted  experiments,  that 
HiuhrooiDs,  vegetating  in  atmospheric  air,  produce  on  that  air  very 
<l>ftrent  modifications  from  those  of  green  plants  in  analogous  situ- 
^tioDa,  in  fact,  that  they  vitiate  the  air  promptly,  either  by  absorbing 

^  Yids  Undky'a  Introduction  to  Botany,  p.  378,  Srd  Edition. 
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its  oiygen  to  ftirm  dUrbonic  add  at  the  expense  «rf  the  carbon  of  the 
vegetable^  or  by  diseDgaging  eatbonic  acid  formed  in  TarioiiB  waja* 
That  the  modificationB  which  the  atmosphere  ezperienoea  when  in 
contact  with  growing  muahrooms  are  the  same  day  and  night.  That 
if  fresh  mushrooms  are  pkoed  in  an  atmosphere  of  pure  oxygen^  a 
great  part  of  that  gas  disappears  at  the  end  of  a  few  hours.  One  pw<^ 
tioQ  of  oxygen  which  is  absorbed  combines  with  the  carbon  of  the 
plant  to  form  carbonic  acid,  whilst  another  part  appears  to  be  fixed  in 
the  vegetable,  and  to  be  replaced,  at  least  in  part,  by  nitrogen  dis- 
engaged by  the  mushroom.  That  when  firesh  mushrooms  remain  aome 
hours  in  an  atmosphere  of  nitrogen^  they  modify  bnt  slightly  the 
nature  of  that  gas.  The  sole  effect  produced  b  confined  to  the  dia- 
engagement  of  a  small  quantity  of  carbonic  add,  and  sometimes  to  the 
absOTption  of  a  very  small  quantity  of  nitrogen." 

No  application  of  human  skill  and  labour  tends  so  greatlj  to  vaiy 
the  state  of  the  habitable  surface,  as  that  employed  in  the  drainage  of 
lakes  and  marches,  since  not  only  the  localities  of  many  animala  and 
plants,  but  the  general  climate  of  a  district,  may  thus  be  modified* 
Th«%  seems  Uttle  doubt  that  in  the  United  States  the  rapid  *'  dear- 
ing*'  of  the  country  has  rendered  the  winters  less  severe  and  the  aam* 
mers  less  hot,  in  other  words  the  extreme  temperatures  of  January  and 
July  have  been  observed  from  year  to  year  to  approach  somewhat 
nearer  to  each  other,  and  thus  most  probably,  the  mean  temperatnie 
has  been  raised.  The  same  result  has  been  brought  about  in  this 
country,  only  to  a  much  greater  extent. 

The  entire  destruction  of  all  woods  and  forests  has  rendered  Ludia 
liable  to  those  dreadful  calamities  whidi  always  follow  a  deficiency  of  rain. 

The  N.  W«  Provinces  were  denuded  of  their  trees  during  the  wan 
that  attended  the  decline  and  fall  of  the  Muhammedaa  Empire,  and 
the  rise  and  progress  of  the  Jats,  Sdkhs  and  Mahrattaa.  These  lawless 
freebooters  swept  away  all  the  groves  from  the  face  of  every  distiiet 
they  invaded,  whikt  they  never  thought  of  renewing  them,  or  enooonig*' 
ing  their  renewal,  in  those  countries  which  they  permanently  occupied ; 
many  fertile  regions  were  thus  turned  .into  dreary  and  arid  wastes. 

It  is  marvellous  to  think  how  slowly  and  reluctantly  the  Indistt 
Government  has  come  forward  and  acknowledged  the  necessity  for  that 
merdful  provision  of  nature  by  which  the  thirsty  soil  is  refreshed  with 
grateful  drafts  and  rendered  habitable  by  man.    Trees  perform  as 
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importint  flmctiaiis^  and  art  as  indispeasaUd  in  the  economy  of  natDre 
Mtheiiqiiid  air  which  enctrdea  our  globe,  or  the  mighty  ocean  which 
hdm  its  ahorea* 

''The  caxhonic  add  with  ^^ch oar  breathing  filk  the  air,  to-morrow 
will  be  spreading  north  and  south  and  striTing  to  make  the  tour  of  the 
voiid.  The  date  trees  that  grow  round  the  fountains  of  the  Nile  will 
driak  it  in  by  their  leaves ;  the  Cedars  of  Lebanon  will  take  of  it  to 
idd  to  their  stature,  the  cocoa-nuts  of  Tahiti  will  grow  riper  upon  it, 
aid  the  pakns  and  bananas  of  Japan  will  change  it  into  flowers." 

"The  oxygen  we  are  breathing  was  distilled  for  us  some  short  time 
■go  by  the  magnolias  of  the  Susquehamia  and  the  great  trees  that 
akirt  the  Oriaoco  and  the  Amazon.  The  giant  rhododendrons  of  the 
Bunlayss  contiibnted  to  it,  the  roses  and  myrtles  of  Gashmlr,  the 
dmudBon  trees  of  Ceylon*  and  forests  older  than  the  flood,  buried 
deep  in  the  heart  of  Africa  far  bdiind  the  mountains  of  the  moon. 
The  nm  which  we  see  descending  was  thawed  for  us  out  of  itebergs 
vbieh  have  watched  the  polar  star  for  ages,  and  lotus  lilies  sucked  up 
from  the  Nik  «nd  exhaled  as  raponr  the  snows  that  are  lying  on  the 
topsof  ourhiiLB."* 

Among  the  many  cantses  which  produce  oertab  modifications  in  the 
dbnite  of  any  regioB,  and  one  which  is  too  frequ^itly  oy^looked, 
it  the  mature  of  the  eoil»  This  is  principelly  owing  to  the  greater  or 
hii  power  any  soii  possesses  of  radiating  heat.  Thus  stmdy  soils  are 
nbject  to  beooose  rapidly  and  intensely  heated,  and  when  the  rays  of 
the  mn  are  withdrawn,  they  readily  radiate  or  impart  to  the  atmo- 
^tt  the  heat  they  have  acqinred,  ^dius  increasing  the  general  tem- 
perature. Clayey  soils  on  the  other  hand  became  slowly  heated,  and  as 
dowiy  pait  with  heat ;  «wampy  ground  dlulls  the  aii^  and  extensive 
fivest  tracts  have  a  similar  eBfect.  And  thus  cultivation  not  unfre- 
^wtly  effects  a  dumge  in  the  climate  of  a  country,  for  if  marshes  are 
'nuaed,  or  forests  ^deared,  the  temperature  will  be  raised.  It  thus 
ifpttiB  that  the  diversities  of  clioAte  are  brought  about  by  various 
<Wae^  and  aane  duefly  de^ndant  on  latitude ;  on  the  distribution  of 
W  and  water;  on  the  elevaition  of  land  abave  the  sea,  as  also  on  the 
nitare  of  the  soil,  the  pievalence  of  particular  winds,  and  position  of 
bittt,  (m  currents  of  -the  ocean,  on  the  direodon  and  extent  of  moun- 
^  nngei^  and  many  other  local  ciroumstanoes. 

*  British  Qoarterly  Mag. 
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The  present  denuded  state  of  the  N.  W.  Provinoes  hMS,  I  bdie?e» 
lately  attracted  the  attention  of  government^  and  therefore  it  may  not 
be  amiss  to  note  down  here  the  plans  that  haye  su^ested  themsdvei 
for  restoring  to  the  soil  what  natnre  deagned  for  its  protection  and 
benefit. 

In  the  first  place  it  appears  necessary  that  the  government  should 
set  the  good  example  to  its  subjects  by  cutting  canals,  planting  trees 
and  digging  wells  at  every  ten  or  twelve  miles  along  the  prindpsl 
thoroughfares  of  these  provinces ;  and  moreover  it  should  adopt  mea- 
sures for  their  protection,  and  prevent  the  groves  from  being  destroyed 
for  the  purposes  of  feeding  camels  and  elephants,  as  well  as  for  sup- 
plying fuel  for  Military  Stations. 

The  extensive  dawk  (Butea  frondosa)  jungle,  situated  between  IHiog- 
wara  and  Khanoora,  in  the  JuUundhur  Doab,  is  fast  disappearing,  and 
in  a  very  few  years  no  traces  of  it  will  be  left.  The  same  may  be  said 
of  the  pine  forests  in  our  Himalayan  Provinces. 

On  each  occasion  that  I  have  marched  through  the  aboTC  mentioned 
Doab,  I  have  been  sorely  grieved  to  mark  how  the  venerable  peepol 
and  banyan  trees  planted  for  the  purpose  of  affording  shade  to  tiie 
weary  traveller,  have  been  ruthlessly  mutilated  in  order  to  feed  the 
camels  and  elephants  belonging  to  Europeans  and  the  goYemment- 
That  picturesque  Doab  will  soon  become  as  dreary  and  as  naked  as  anj 
of  the  Upper  Provinces,  if  some  protecting  hand  is  not  immediatdy 
stretched  out  to  prevent  its  spoliation.  In  the  next  place,  the  govern- 
ment should  foster  and  encourage,  or  rather  turn  to  some  useful  pur- 
pose the  religious  vanity  of  the  Hindus,  by  granting  them  certain  por- 
tions of  rent-free  land  in  perpetuity  whereon  to  plant  groves  and  dig 
wells  for  the  benefit  of  their  souls,  and  to  the  greater  advantage  of 
travellers. 

^*  To  live  in  the  grateful  recollections  of  their  countrymen  for  bene- 
fits conferred  upon  them  in  great  works  of  ornament  and  utility,  is  the 
study  of  every  Hindu  of  rank  and  property.  Such  works  tend  in  his 
opinion,  not  only  to  spread  and  perpetuate  his  name  in  this  world,  bat 
through  the  good  wishes  and  prayers  of  those  who  are  benefitted  by 
them,  to  secure  the  favour  of  the  deity  in  the  next. 

**  According  to  their  notions  every  drop  of  rain  water  or  dew  that 
falls  to  the  ground  from  the  green  leaf  of  a  fruit  tree,  planted  by  them 
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for  the  commoD  good,  proyes  a  refreshing  draft  for  their  souls  ia  the 
next  When  no  descendants  remain  to  pour  the  funeral  libation  in 
thdr  name,  the  water  from  the  trees  they  have  planted  for  the  public 
good  is  destined  to  sopplj  its  place ;  eyery  thing  judiciously  laid  out  to 
promote  the  happiness  of  their  fellow-creatures  will  in  the  next  world 
be  repsid  tenfold  by  the  deity/'* 

"If  goyemmeat  wishes  to  have  ike  Upper  Doab^  the  Delhi,  Muttra 
Mid  Agra  districts  agun  enriched  and  embeUished  with  mango  groves^ 
thej  will  not  delay  to  convey  this  feeling  to  the  hundreds,  nay  thou- 
Mnds  who  would  be  willing  and  anxious  to  plant  them  upon  a  single 
ginanudtee  that  the  lands  upon  which  the  trees  stand  shall  be  con- 
ndered  to  belong  to  them  and  their  heirs  as  long  as  these  trees  stand 
npoQ  them.  That  the  land,  the  shade^  the  fruit,  and  the  water  wiU  be 
left  to  the  free  enjoyment  of  the  public,  one  may  take  for  granted^ 
nioe  the  good  which  the  planter's  soul  is  to  derive  from  such  a  work 
in  the  next  world  must  depend  upon  their  being  so  ;  and  all  that  is 
ntpured  to  be  stipulated  for  in  such  grants,  is  that  mango,  tamarind^ 
pcepul  or  bur  trees,  at  the  rate  of  twenty-five  the  English  acre,  shall 
k  planted  and  kept  up  in  every  piece  of  land  granted  for  that  pur* 
poK ;  and  that  a  well  of  pucka  masonry  shall  be  made  for  the  purpose 
of  mtenng  them,  in  the  smallest  as  well  as  in  the  laigest  piece  of 
gnmnd  gnmted,  and  kept  always  in  repair. 

"If  the  grantee  fulfil  the  conditions,  he  ought,  in  order  to  cover  part 
of  the  expense,  to  be  permitted  to  till  the  land  under,  the  trees  until 
they  grow  to  maturity  and  yield  their  fhut ;  if  he  fiiils,  the  lands,  hav- 
ing been  declared  liable  to  resumption,  should  be  resumed. 

"Ilie  person  soliciting  such  grants  should  be  required  to  certify  in 
hii  tpphcation  that  he  had  already  obtained  the  sanction  of  the  pre« 
KBt  lessee  of  the  village  in  which  he  wishes  to  have  his  grove,  and  for 
tUtoaactioii  he  would  of  course  have  to  pay  the  full  value  of  the  land 
fiv  the  period  of  his  lease.  When  his  lease  expires,  the  land  in  which 
the  grove  is  planted  would  be  excluded  from  the  assessment ;  and  when 
it  is  considered  that  every  good  grove  must  cost  the  planter  more  than 
^  times  the  annual  rent  of  the  land,  government  may  be  satisfied  that 
they  secure  the  advantage  to  their  people  at  a  very  cheap  rate.''f 

^  Rtmbki  and  BecoUeetioiia  of  an  Indaa  OiBeial,  p.  191,  TeU  S. 
t  IMd,  p.  197,  Vol.  S. 
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A  Supplemental  Note  to  the  Catalogue  of -the  Birds  in  the  Agiatie 

Society* 8  Museum;*  by  £.  Blyth,  Esq, 

No*  1818.  Cacatua  citrino-gristata  ;  PlyetoUpkus  eitrino-eriS' 
tatus,  Fraser,  P.  Z.  8.  1844,  p.  39.  Except  that  Mr.  Fraser  states  that 
this  species  is  about  the  size  of  C  sulphurea,  his  description  of  it  would 
equally  apply  to  C,  yaleritay  which  indeed  it  very  closely  resembles, 
except  in  its  much  inferior  size.  It  is  larger,  however,  than  C  sulpku' 
reay  and  has  a  much  higher  crest ;  while  its  beak  is  considerably  smaUci 
and  more  compressed  than  in  that  species,  having  a  much  narrower 
cnlmen  to  the  upper  mandible,  but  the  lower  being  as  broad  as  in  (7. 
sulphurea,  with  a  medial  groove  instead  of'  a  convexity.  Colour  exactly 
as  in  C  galerita  ;  and  length  of  closed  wing  lOf  in.,  and  of  crest  4|  in. 
Habitat  unknown. 

No.  1833.  Palaornis  CALTHRAPiB,  Layard.  A  beautiful  ip^ 
des,  the  representative  in  the  mountainous  parts  of  Ceylon  of  P.  eobtm- 
boides  of  the  Nilgiris,  to  which  species  it  manifests  the  nearest  affinity. 
Crown  and  back  plumbeous-grey,  passing  to  bluish  on  the  rump,  and 
rich  dark  indigo-blue  on  the  middle  tail-feathers  and  outer  webs  of  the 
rast :  tail  yellow  beneath  and  at  the  tips,  sullied  along  the  inner  webf 
of  the  rectrices  above :  forehead  and  cheeks  (passing  beyond  the  eye), 
broad  nuchal  ring,  and  entire  under  parts,  brilliant  green :  wings  deeper 
green,  paler  and  yellowish  towards  the  scapularies :  throat  intense  black 
and  contrasting;  with  a  tendency  to  form  a  ring  round  the  nedc,  bat 
which  does  not  so  much  as  half  surround  the  neck.  Upper  mandiUe 
bright  coral,  with  a  white  tip  ;  the  lower  reddish.  Wing  5^  in. :  tail 
probably  of  the  usual  length,  but  its  medial  feathers  in  the  specineD 
described  appear  but  half-grown.  A  female  or  young  male  is  whoOf 
green,  more  yellowish  below,  except  the  rump  which  is  brighter  bbe 
than  in  the  adult  male,  and  the  ttal  is  mingled  green  and  indigo-bloe; 
the  more  vivid  green  ring  of  the  neck  but  obscardy  indicated.  Bodi 
the  mandiblea  are  dull  coral,  with  white  tips ;  and  the  wing  measom 
5^  in.,  the  tail  but  4^  in. 

*  The  species  included  in  this  paper  are,  almost  without  exception,  comprised  is 
the  printed  Catalogue  of  the  collection  of  Birds  in  the  Society's  Museum,  each  with 
a  reference  to  Tol.  XYIIly  «f  iti  Jawnal,  and  their  anmiwn  m  tiw  Catalogue  ut 
here  prefixed. 
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the  Kmadyan  coimlvj*  in  Geyloa.    Nothiiig  can  exceed  the 
hamonj  and  delicate  beaaty  of  ita  coloiuin^. 

No.  1820.  LoRicvLus  asiaticus  ;  Fnttacua  adgtiimtt  Lajtibamt 
and  iV.  intHeuB,  Gmelin, — ^both  founded  on  Edwards,  pi.  69  which  ia  a 
good  repreaentation.  The  names,  however,  are  had^  as  the  raoe  would 
Mb  to  be  wholly  confioed  to  Ceylon :  while  J4.  Mmo^  inhabits  all 
IndSa,  and  the  countries  bordering  the  eastern  shores  of  the  Bay  of 
Bengal,  as  fiff  as  the  Teoasserim  provinees  where  it  abounds,  and  also 
Jm;  whereas  in  the  Malayan  peninsula  there  appears  only  to  be  £• 
ftlgubu,  L.  a$Mtieu9  differs  from  L,  vemalis  in  having  the  crown  deep 
R^  pasBiBg  to  a  eafflron  hue  on  the  nape»  and  in  some  specimens  over 
modi  of  the  back ;  while  the  fore-part  of  the  neck  is  tinged  more  or 
hai  deeply  with  verditer.  The  nearest  affinity  of  these  Loricales  is  with 
tlie genus  EeUetus;*  and  there  are  other  species  in  the  Philippines  and 
^nbMj  the  south  of  China. 

No.  99.  M1GRA8TUR — 7  Siae  of  full  grown  young  mtiB  Miur 
fkmkarwBt  and  plumage  scarcely  differing ;  but  the  tail  ahorter,  and 
thetane  longer  and  more  slender.  He  markings  of  the  under-parta 
lie  also  leas  narrow,  forming  pear-shaped  drops,  small  and  rounded  on 
disbeUy,  lower  tail-coTcrts^  and  tibial  plumes, — much  as  in  the  young 
If.  Wwa:  under  sur&ce  of  the  primaries  (as  seen  in  the  closed  wing) 
ibnoit  unbarred ;  their  emarginated  portion  plain  brown ;  thereat  of  tha 
OHwr  ivebs  having  narrow  bam,  which  are  distinot  from  the  fifth  in- 
wards and  duronghout  the  secondaries  and  tertiaries ;  above^  the  prima- 
M  an  albescent-rufous  at  base,  with  their  outer  webs  barred  from  the 
And  inwards :  tail  with  numerous  (8  or  9)  transverse  dark  bands, 
■ttrow  towards  its  base  and  broadening  to  the  last ;  the  longer  upper 
aovcrts  of  the  tail  also  distinctly  banded.  Length  of  closed  wing  13  in. ; 
of  tail  9  in. ;  and  tarse  3  in.,  the  latter  plumed  for  about  ^.  Habitat 
v^lnown :  not  improbably  American. 

No.  171,  d;  p.  340  :  and  No.  172.  Sraix  pvsiixa^  nobis.  Distin- 
S^iuihed  at  a  glance  from  Str.  fiammea  by  its  general  smaller  sise,  con* 
'P'QOQsly  smaller  fiusial  ruff,  and  shorter  and  more  slender  tarsi  and 
taea.   A  spedmen  reeetved  from  England  (but  not  supposed  to  be  Ekig- 

*  ^ftMoew  nmMi/r«mit,  Rafflei,  erroneomly  referred  by  Mr.  6.  R.  Orsy  to  thie 
^f^  Mene  merely  to  be  the  feoule  of  ToM^pi^hmt  w«eror4|fiieAM,  wbiok  U  eloee. 
If  tfiid  to  PdMWiff. 

5  L 
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liflh)  was  donbtfullj  referred  to  the  Australian  Str.  delieatula,  Gould, 
in  /•  A.  8*  Xyil>  346  ;  but  Mr.  Strickland  (in  epistold)  assures  me 
that  it  is  not  delieatula.  Another,  like  it,  but  1^  in.  longer  in  the  wing, 
has  since  been  received  from  Mr.  Lajard,  who  informs  me  that  this 
specimen  came  from  Egypt :  but  the  latter  may  either  exhibit  the  ex- 
treme of  variation  of  colouring  as  compared  with  the  former,  or  th^ 
may  be  of  two  small  races  closely  affined  to  each  other  and  to  Str.  JtaM- 
mea,  in  which  case  the  name  parva  may  be  bestowed  on  the  E^ptian 
race,  and  pusilla  on  the  other  (the  habitat  of  which  is  unknown).  The 
latter,  or  that  formerly  described,  resembles  the  most  ashy  specimens  of 
Str.Jtammea  above,  except  that  the  white  spots  bordered  with  black 
are  less  defined ;  and  below  it  is  white,  with  the  usual  small  blackish 
dots :  primaries  and  tail  barred  exactly  as  in  several  specimens  of  Str, 
jflammea  with  which  we  have  compared  it.  The  Egyptian  spedmen 
resembles  the  more  fulvous  examples  of  Str,  Jlammea  above,  having 
much  less  of  the  ashy  mottling  than  the  other ;  below  it  is  white  with 
minute  dusky  specks ;  and  the  outermost  and  penultimate  tail-feathers 
are  wholly  unbarred  underneath,  causing  the  lower  surface  of  the  tail 
to  appear  quite  white :  the  primaries  are  very  faintly  banded  on  their 
outer  webs,  but  the  bars  on  their  inner  webs  are  unusually  black ;  and  the 
bands  upon  the  tail  as  seen  above  are  much  more  faint  than  usual.  In 
both,  the  tarsi  measure  but  2\  in.  (instead  of  2|  in.  and  upwards),  and  are 
conspicuously  less  robust  than  in  Str,  Jlammea.  Notwithstanding  the 
differences  of  the  two  specimens,  we  suspect  that  they  pertain  to  the 
same  small  race  or  species. 

No.  178.  BucEROs  AFFiNis,  Huttou.  This  perfectly  resembles  B. 
albirostrie  (No.  179),  except  that  it  is  constantly  of  the  oonsiderablj 
larger  size  of  B,pica  (No.  177).  Inhabits  the  Deyra  Doon.  The 
large  bill  and  casque  noticed  in  XVI,  994,  pertain  decidedly  to  this  raee. 

There  are  accordingly  now  the  following  series  of  species  or  permanent 
races  liable  to  be  confounded  together  under  B,  pica  vel  tnalabarieus, 
auctorum. 

1.  B,piea  (No.  177).  Distinguished  by  its  comparatively  large  sise^ 
highly  compressed  casque  with  great  black  patch  not  descending  upon 
the  upper  mandible,  and  four  white  tail-feathers  on  each  side.  Inhabits 
all  the  peninsula  from  central  India  southward,  and  Ceylon  ?  At  least 
a  head  from  the  latter  country  is  undistinguishable ;  but  the  Cingfaalese 
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nee  (B,  violaeew,  snct,,)  is  described  to  have  constaBtlj  only  three  of 
its  outer  tafl^feathers  on  each  side  white. 

2.  B.  alUrogtris,  Shaw  (No.  179),  vide  /.  A.  S.  XYI,  994.  From 
Bengal,  Nepal,  Asim,  Sylhet,  Arakan,  and  the  Tenasserim  proTinces. 
Grest  nnmbers  of  specimens  examined,  present  no  remarkable  yariation 
of  die,  and  certainly  never  approach  the  dimensions  of  the  Deyra  Doon 
nee. 

3.  B.  afinis  (No.  1/8). 

4.  B.  intermedins,  nobis  (No.  180),  vide  /.  A.  S.  XYI,  994.  Like 
No.  179,  but  with  the  tail  of  No.  177.  This  race  is  very  abundant 
•boot  Pmang,  but  we  have  never  seen  it  from  Malacca  or  Singapore. 
It  is  probably  the  Sumatran  malabarieue  of  Raffles,  the  Javanese  albi- 
rottrit  of  Horsfield,  and  the  general  Malayan  nudabarieus  of  Temminck 
snd  others. 

5t  B.  ffiolaeeus,  Shaw,  and  of  Wagler  7  (Nan  mdimue,)  From  Cey- 
km.^B.  malayanue  (No.  181)  is  also  nearly  affined,  but  too  different 
to  be  confounded  with  either  of  the  others ;  and  jB.  nigriroetris  (No. 
182)  is  certainly  distinct,  and  is  referred  to  by  Dr.  S.  Muller  as  a  per- 
nuent  variety  of  No.  181.* 

Genus  Fieua^  L.,  as  restricted  to  the  pied  species  forming  the  division 
Benineoput  of  Swainson.  The  Indian  species  of  this  group  are  treated 
of  in  XIY,  196,  so  &r  as  we  were  then  cognisant  of  them.  We  have 
flDce  learned  of  two  others  described  from  the  **  Himalaya,"  vie.  P. 
MMt^,  Natterer,--like  P.  himalayanm  (No.  287),  but  with  th« 
Kspalaiy  feathers  white,  and  some  other  distinctions, — and  P.  seinHUa, 
Uchtenstein, — which  considerably  resembles  P.  pygnueuM  (No.  300), 
aeq»t  in  being  Tcry  much  larger.    We  have  now  to  add 

No.  1825.  P.  ATRATiTB,  uobis.  Resembles  P.  Maeei,  but  is  larger, 
vi^  no  fulvescent-white  on  the  sides  of  the  head  and  neck,  except 
wme  admixture  of  it  on  the  lores,  ear-coverts,  and  above  the  eye. 
I^'«e^parts  black,  the  feathers  lateraUy  edged  with  dingy  golden- 
^^!9fmt  confused  and  intermixed  on  the  abdomen,  and  the  black  gener- 

^  Thii  author  gives  four  Tarietiet  of  B,  rhinoeeratf  respectitely  from  Smnatn, 
l^onieo,  India  (about  Seringapatam),  and  Java.  We  doubt  altogether  the  ooenr- 
"Me  of  thtt  bird  in  India  proper,  and  may  remarlE  that  a  Javaneae  female  mramined 
'ifcwl  in  BO  reapeot  from  the  oommon  Malayan  peninsula  raoe,  which  is  identical 
*ith  Dr.  S.  MnUer's  Snmatran  variety. 

5  L  2 


t04  N0ie  io  ike  CMialoffue  of  the  BMi  [Aw. 

ally  pfcvvilkig ;  lonm  tail-«overts  crimioii,  and  probably  the  erown  alia 
of  the  male.  Four  middle  tail-feathers  black,  the  white  leaa  devdoped 
on  the  o&ers  than  in  P.  Maeei.  Length  probdily  about  8  in. ;  of  iring 
4^  in. ;  Bpan  of  foot  1}  in. :  beak  from  forehead  1^  in.  InhabitB  tfae 
Tenaaserim  provinoes. 

Four  nearly  affined  speoka  enat  in  P.  atratuiy  P.  Maeeij  P.  amSi^ 
and  P.  peetoralis,  nobis,  /.  A,  S.  XV»  15.  The  last  would  seem  to 
approximate  veiy  nearly  P.  analia,  Horsfield,  vel  Wkgweru^  Hartlanb ; 
but  it  has  merely  a  very  faint  tinge  of  red  on  the  lower  tail-ooreits. 

No.  304.  P.  6TM NOFTHALMOS,  nobis.  This  little  Woodpecker  lo 
nearly  resembles  P.  moiueceruU  (No.  SOI),  that  the  same  deacriptkm 
^  the  upper-parts  would  nearly  serve  lor  both ;  but  the  under-paits 
are  ttreakless  mfescent-white,  except  the  lower  tnlHsorerts  whidi  ha?e 
blackish  centres.  The  crown  also  differs  in  being  of  an  uniform  aooty- 
black,  a  little  brownish  towards  the  lores  only ;  the  outer  weba  of  the 
primaries  are  wholly  dnsky-blatik  without  markings;  and  all  the  tail- 
fleatherB  have  series  of  two  or  three  white  spots  along  the  border  cf 
^ach  web,  not  developed  into  bands.  The  black  generally  is  also  mere 
intense  than  in  P.  moluccensis;  and  there  is  a  small  naked  oriM 
apace,  less  developed  in  P.  tariegatus^  We  have  only  sem  the  fenudei 
but  Mr.  Layard  informp  us  that  the  male  has  '*a  slender  brilliiDt 
erhttson  ear-stripe." 

Inhabits  Ceylon ;  where  generally  obsenred  singly  upon  dead  trees. 
(Layard.) 

Mo.  299.  P.  KUBRiCATua,  nobis.  The  male  of  diis  waa  descifted 
as  a  porticulaily  €ne  old  male  of  P.  pygnueus  (No.  dOO)  in  J.  d,S. 
XIV,  197;  but  we  have  since  seen  many  specimens  of  P.pygmoMt 
from  the  N.  W.  Himalaya,  none  of  whidi  had  iht  crimson  «n€i|iit«l 
t^ift  move  developed  than  in  P.  mohtocatiis;  whereas  of  nnnenaii 
iples  of  the  present  bird  fropi  Darjiling,  the  males  had  imariablj 
'crimson  much  more  developed,  in  some  forming  a  broad  oodpitil 
band  oompletely  across,  and  in  all  tending  more  or  less  to  do  ao^  ^ 
lateral  portions  being  generally  (though  not  always)  more  developed  than 
the  medial.  There  is  no  other  difference,  and  the  females  are  absdatdf 
dike.  The  specimens  which  Mr.  Hodgson  aent  frcnn  the  intermediate 
'Oountry  of  Nepal  were  all  true  P.  pygmmm,  and  Gapt.  Hutton  aasoni 
ua  that  he  never  saw  the  sincipital  tuft  of  the  N.  W.  raoe  devefepedai 
in  that  of  Sikim. 
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No.  305.  P.  TALIDIR08TRI8,  nobis.  Described  and  erroneously 
idctted  to  P.  nanu^  "^^n,  in  /.  A»  8.  XIV,  197 ;  P.  nanm  being  a 
tpoajme  of  P.  9ari€gatu8^  Wagler  (No.  303).  It  is  probably  from 
the  Philippines  or  China. 

No.  302.  P.  CANiCAPii.i.T7B»  nobis.  Wben  I  described  this  species 
ia  /.  A,  S,  XIY,  197»  I  had  not  seen  the  true  P.  molueednsis  which  is 
common  throoghoat  the  Malay  conntries,  bat  followed  Hardwicke  and 
Gny  in  regardii^  the  Indian  P.  variegatus  as  P.  molueccnsis.  From 
the  true  mohteeensu,  eatUcapUlus  only  differs  in  having  the  entire  crown 
Kg^  brownish-grey,  with  only  a  little  black  ma^ining  the  occiput ;  the 
car-eoverts  are  also  pale  brown  instead  of  brownish-blacky  and  the  beak 
k  diiefly  or  whdly  whitish.  These  are  slight  distinctions^  which  can 
hatdtj  be  r^arded  as  specific ;  and  yet  they  appear  to  be  constantly 
dttaoteristic  of  the  race  from  Arakan  and  Tenasserim,  while  the  Malar 
jin  pcniasnla  race  is  nndistingoishable  from  that  of  Java. 

No.  347.  CucuLus  TENUIROSTRI8.  In  Lowcr  Bengal,  the  majority 
of  adohs  of  this  species  have  the  lower-parts  bright  ferruginous :  on 
the  eistem  aide  of  the  Bay  of  Bengal,  all  appear  to  be  of  this  cploiir, 
ind  we  have  reason  to  infer  that  they  grade  insensibly  into  the  smaller 
Makyui  race  {Cjlavus)  as  we  proceed  southward,  and  the  adults  of 
thit  noe  we  have  nerer  seen  otherwise  coloured.  On  the  other  hmi^ 
thionghout  the  peninsula  of  India  and  in  Ceylon,  also  in  the  Deyra 
Dooiv  the  mfons-bellied  specimens  appear  never  to  occur,  and  many  are 
idioUy  dark  ashy  in  Lower  Bengal,  while  others  from  this  vicinity 
oUUt  eveiy  gnde  of  intermediateness,  having  reference  neither  to  age 


No.  386.  CciffT&OFUS  chlororhtnchos,  nobis.  Distinguished 
fi^mi  C.  RDFiPBNNis^  Illiger  (vel  philippennsy  Cuvier,  No.  385),  by 
iti  vmch  shorter  wings,  and  larger  bill  of  an  uniform  greenish-yellow 
^olov;  by  the  darker  shade  bordering  on  manronne  of  the  back  9ad 
viop ;  and  by  the  pecnliar  hue  of  the  dark  hea^  neck,  and  under* 
|irti>  whidi  hove  a  somewhat  ruddy  tinge,  and  are  glossed  with  ame- 
thjBline-purple,  a  redder  shine  of  which  is  seen  likewise  to  gloss  the 
"ppe^parts:  tail  purple^black.  Length  abont  18  in.,  of  which  the 
tnl  neasurea  half,  its  outennost  feathers  9i  in.  less:  wing  6^  in. ;  bill 
^n^  1|  in*;  and  its  vertical  depdi  fiiUy  f  in. :  tarse  2  in. ;  and  long 
^^w  abont  1  in. 
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Inhabits  Ceylon. 

No.  405.  Batrachostomus  affinis,  nobis,  /«  A.  S.  XYI,  1180. 
In  a  collection  made  at  Daijiling,  among  a  number  of  snpemnmenrf 
fragments  we  found  the  heads,  wings,  and  tails  of  two  specimens  of 
what  we  now  consider  to  be  the  young  of  this  species,  especially  distin- 
guished from  the  adult  by  the  slendemess  of  the  bony  rami  of  the 
lower  mandible,  as  we  find  to  be  also  the  case  with  the  young  of  B. 
auritus  (No.  403).  Each  is  in  nestling  garb,  though  the  two  are 
remarkably  unlike;  one  being  mainly  of  a  light  chesnut  hue,  with 
nearly  obsolete  barred  markings,  and  throwing  out  deeper  chesnut  or 
light  bay  feathers  on  the  crown  and  shoulder  of  the  wing ;  while  the 
other  is  profusely  mottled  throughout  with  black  on  a  pale  ground  but 
faintly  tinged  with  chesnut. 

B.  HONiLiOER,  Layard,  n.  «.  A  little  smaller  than  B.  javanbnsis, 
(Horsfield,  No.  404),  which  it  greatly  resembles  at  the  first  glance,  but 
differs  considerably  in  the  details  of  its  markings.  Colour  of  the  upper- 
parts,  throat  and  breast,  bright  bay.  or  rufous-brown ;  the  latter  without 
spots,  except  a  torque  of  white  spots  margined  above  with  black  above  the 
breast,  and  another  separating  the  hue  of  the  breast  from  that  of  the 
abdomen ;  belly  and  lower  tail-coverts  contrasting  pale  isabelline,  with 
similar  but  smaller  spots,  and  a  slight  dusky  mottling  over  the  flanks : 
coronal  feathers  long,  the  occipital  tipped  with  white  bordered  above 
with  black,  forming  a  white  nuchal  ring  almost  or  quite  continuous  with 
the  torque  below :  over  the  eye  a  pale  rufescent  superdlium ;  and  the 
lengthened  and  erect  loral  plumes  are  tipped  with  black  and  whitish  at 
the  extreme  tip :  most  of  the  wing-coverts  are  tipped  with  a  large 
ovoid  pure  white  spot  bordered  above  with  black ;  the  tertiaiies  are 
pale  and  delicately  mottled  with  dusky,  each  having  also  a  minute 
terminal  black  and  white  spot ;  and  the  primaries  are  black  having 
their  outer  webs  broadly  margined  with  the  colour  of  the  back ;  the 
scapularies  also  have  small  terminal  black  and  white  spots,  and  the 
uppermost  are  pale  like  the  tertiaries:  tail  mottled  and  obscor^ 
banded,  the  bands  termiimting  externally  in  series  of  whitish  spoti^ 
successively  more  developed  and  distinct  on  the  outer  feathers.  la 
form  the  tail  is  somewhat  peculiar,  its  lateral  halves  separating  into 
distinct  lobes,  whence  the  closed  tail  appears  furcate.  Length  about 
10  in.,  of  wing  4}  in.,  and  tail  4i  in.,  its  outermost  feather  2:^  in.  leu* 
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penidtuiiate  1  in.  less,  and  ante-penultimate  but  ^  in.  less.  The  nnifonn 
nifoQs-brown  of  the  throat  and  breast,  crossed  by  the  white  torque  and 
bordered  below  by  another,  well  distinguishes  this  species  from  B,  Java- 
nenni;  and  the  bright  white  spots  on  the  wings  (corresponding  but  not 
similar  to  those  of  the  large  £,  atcrt/tM)  distinguish  it  as  readily  from 
B.  afinie.  It  remains  to  ascertain  whether  either  B.  moniliffer,  B, 
^nis,  or  B.  auritus,  presents  the  state  of  plumage  corresponding  to 
thst  named  Podargua  eamutus  by  M.  Temminck,  who  considers  this 
to  be  identical  with  B,  javaneneis,  while  Mr,  G.  R.  Gray  regards  them 
as  sqMrate  species.  The  dark  young  specimen  of  presumed  B,  affinu 
firom  Daijiling  woold  seem  to  indicate,  from  its  considerable  resemblance 
to  comutuSy  that  it  would  afterwards  have  assumed  that  dress,  in  which 
cue  it  would  seem  to  follow  that  the  two  are  different  phases  of  the 
nme  bird  irrespective  of  age  and  perhaps  sex.  B,  moniliger  inhabits 
Ceylon,  where  Mr.  Layard  is  informed  that  it  is  not  uncommon  at  a 
pvticalar  altitude  in  the  Kandyan  country ;  and  it  is  most  probably 
tbe  Coorg  species  seen  by  Mr.  Jerdon,  as  noticed  in  XIV,  209. 

The  anatomy  of  this  genus  differs  remarkably  from  that  of  Capri^ 
^gus.  The  stomach  is  a  highly  muscular  gizzard,  like  that  of  Nye- 
tiihus*  and  there  is  a  large  gall-bladder :  sternum  small,  subquadrate, 
vith  but  a  slight  keel,  and  four  deep  emarginations  behind ;  the  cora- 
coids  long  and  slender,  and  furcula  like  that  of  Caprimulffus  but  more 
slender.  Accordiug  to  Mr.  Gould,  the  outer  front  claw  of  Fodargus 
is  capable  of  reversion ;  but  on  macerating  and  completely  relaxing  the 
^t  of  P.  etrigoidetf  we  found  that  it  can  be  only  half-reversed,  as  in 
Corythaisf^  Tamatia^  and  some  other  genera.  Save  in  the  proportional 
■IK  of  the  feet,  which  are  much  larger  in  Podaryus,  there  seems  to  be 
iKnight  else  to  separate  Batraehostomus  froni  it ;  and  it  is  probable 
tbat  eren  in  this  respect  a  gradation  occurs  in  the  different  species. 

No.  425.  Cypselus  subfurcatus,  nobis  :  C  affinie,  var.,  apud 
Strickland,  P.  Z.  S,  1846,  p.  99.  Resembles  C.  affinis,  but  is  larger, 
deeper-eolonred,  with  the  tail-feathers  conspicuously  more  pointed,  and 
the  outermost  measuring  i  in.  longer  than  the  middle  ones.  Wing  5^ 
in* ;  tail  2^  in.  General  colour  much  blacker  than  in  C.  ajinis,  the 
opper  and  lower  tail- coverts  being  quite  black  ;  the  white  band  on  the 

*  Cone's  *  Birds  of  Jamuca,'  where  the  habits  of  the  ezoessi? ely  IoDg*wi]iged 
^Jftfibn  ire  deieribed  as  much  more  those  of  Podargut  then  of  Caprimulffu$n 
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ramp  is  narrower  and  less  purely  white ;  and  the  white  of  the  throat 
is  also  less  pare.  The  nidification  is  also  remarkably  diflferent :  se?eral 
pairs  inhabiting  a  contmaoas  common  nest,  which  is  affixed  to  an  eare 
in  the  manner  of  that  of  Htrundo  urbiea,  or  of  Cypeehu  affinis:  the 
latter  species,  however,  (so  far  as  we  have  obserred,)  so  placing  its  nest 
as  to  foe  concealed  or  at  least  rendered  inconspicoous  by  a  rafter  or 
other  object  in  front.  According  to  the  accoant  received,  a  colony  of 
C.  9uhfarcatu8  inhabited  the  verandah  of  a  house  in  the  island  of 
Pinang.  '*  They  began  with  a  pair,  and  now  compose  a  harmomons 
family  of  about  16  or  18.  The  nests  are  fastened  to  the  beam  much  in 
the  same  way  as  the  nest  of  the  Swallow"  {Htrundo  urbica?),  '^bat 
their  nidificationary  habits  differ  from  those  of  the  latter  birds  by  their 
running  two,  three,  or  more  nests  into  one.  There  were  about  six  or 
eight  birds  in  the  specimen  of  a  nest  herewith  sent,  which  had  three 
apertures.  They  seem  to  keep  a  regular  watch  at  night,  for  on  the 
least  noise  the  sentinel  pipes  a  Httle  and  is  then  followed  by  all  the  rest 
They  lay  two  eggs,  and  are  not  migratory, — at  least  my  friends  are  not, 
for  they  have  been  domiciled  upwards  of  a  year  where  they  now  are/' 

The  nest  received  is  a  beautiful  fabric  in  its  way,  remarkably  light 
and  compact ;  being  composed  of  feathers  and  other  light  subatanoei 
firmly  hound  together  by  a  good  deal  of  the  salivspHke  gluten.  8evend 
ahed  primaries  and  other  feathers  of  the  birds  themselves,  doubtlesi 
cast  within  the  nest,  are  thus  fastened  in  to  add  to  the  lining.  The 
only  aperture  visible,  now  that  the  nest  has  been  cut  away  from  its 
place  of  attachment,  is  a  somewhat  prolonged  entrance  at  one  extremity ; 
and  there  appear  to  be  but  two  depressions  adapted  for  the  reception 
of  eggs,  which  renders  it  probable  that  several  of  its  inhabitants  were 
the  young  of  a  former  brood-— or  perhaps  broods.  The  total  length  of 
the  interior  is  12  in.,  by  nearly  5  in.  where  broadest ;  and  this  capaeitf 
would  indicate  that  it  is  intended  as  much  for  a  habitation  for  a  number 
of  the  birds,  as  for  the  ordinary  purpose  of  incubadon*  Procurh^ 
some  nests  of  C.  ajfinie  for  comparison,  the  size  of  these  also  indicatei 
the  fact  that  they  are  similarly  inhabited ;  but  it  woold  appear  that 
there  is  no  convenience  in  them  for  more  than  one  pair  of  birds  Is 
incubate.  They  consist  of  »  much  thieker  and  heavier  mass  of  mai^ 
rial  than  the  nest  of  C.  eub/ureatue  ;  but  where  two  are  built  in  contact, 
the  wall  of  separation  is  thin,  though  we  suspect  it  vrill  be  idways  tansi 
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utact  and  completely  aeparatiye.  Dimiig  the  night  €.  ajims  is  equally 
vigilaiit  with  its  Malayan  representatiTe.  The  latter  would  appear  to 
be  the  common  house  Swift  of  the  Malayan  peninsula,  taking  the  place 
of  C.  ^fisms  of  India ;  while  C.  vittatus  would  seem  to  he  exdusirely 
a  mountain  qpecies,  which  is  common  at  Pinang»  and  which  Capt. 
Hottoa  has  obtained  from  the  Tyne  range  of  mountains  near  Simla ; 
lad  C,  leueomyx  may  he  the  repTesentative  of  the  last  on  the  mountains 
of  S*  India. 

No.  420.  AcANTHYLis  LBUCOFYOiALis,  uobis.  Sizo  of  A,  sylvu' 
tw,  TkkOi,  J.  A.  S.  XV,  284 ;  but  whoUy  deep  black  with  a  faint 
g^  of  blue^  except  the  upper  tail-eoverts  which  are  greyish-white  and 
fiiack-aliafted :  tail  almost  square,  t.  e.  the  barbed  portion  of  the  fea- 
thers; their  spinous  tips  well  dereloped,  those  of  the  middle  feathers 
pntnding  f  in.  Length  of  a  male  4f  in.,  by  10|-  in.  in  alar  expanse ; 
viag  4}  in. ;  and  tail  to  end  of  spines  1}  in. 

From  Knang ;  where  not  a  common  species,  two  or  three  of  them 
ippcaring  now  and  then  about  the  hill  on  the  island,  their  rapid  flight 
ieadering  them  difficult  to  shoot  like  the  rest  of  the  genus.  The  large 
Mihyan,  Nilgiri,  and  Ceylon  species  {A.  gigantea)  was  observed  on  the 
■nae  oncasiop :  but  our  informant  was  unable  to  procure  a  specimen 
ftom  the  extreme  Telocity  of  its  flight,  which  jnrodnced  a  k»ad  rustling 
ornnhing  sound  through  the  air. 

CoLLDCAUAi 7   (No.  428,  J7.,   Catal.,  p.  315).     Several 

Bpeeimens  of  a  CoUocalia  from  the  Navigators'  Islands  differ  only  from 
the  Lidian  and  Malayan  C.  brevirostris,  (McClelland,  v.  nidtfieoy  Gray), 
i&  being  rather  bladder,  with  a  dix^  whitish  band  across  the  rump, 
Mn  obscurely  in  some  Indian  specimens  but  not  in  others ;  though 
Mitrso  distinGt  or  nearly  so  as  in  the  Polyneirian  race.  The  latter  is 
MMsk  too  large  and  too  dull-coloured  to  correspond  with  Mr.  G.  R. 
^y's  figure  of  his  C  troglodytes^  from  the  Malayan  peninsula.  That 
a  CoOoeaHa  inhabits  the  8.  Seas  is,  we  believe,  not  generally  known ;  and 
^•/Wnae«,  (Gmelin),  is  another  true  species  of  this  well  marked 
S^Dorie  form  inhabiting  the  Mauritius,  Madagascar,  and  probably  aB 
niUUe  parts  of  the  £.  Coast  of  Africa.  Some  few  Indian  specimens  of 
^«  hmfostris  have  the  tarae  more  or  less  feathered,  as  in  Cypsslu9 
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No.  469.  CissA  PVELLA,  nobis.  Size  and  structure  of  C.  vena* 
TORIU8,  the  outermost  and  penultunate  tail-feathers  shorter  than  in 
that  species.  Entire  head,  neck,  and  breast,  with  the  outer  webs  of 
the  primaries,  secondaries,  and  tertiaries,  bright  bay  or  fermgiDoas- 
brown:  rest  of  the  plumage  beautiful  deep  blue  of  different  shades, 
except  the  tips  of  all  the  tail-feathers  which  are  white  bordered  above 
with  black,  the  middle  pair  with  merely  a  trace  of  this :  inner  webs  of 
the  primaries  and  secondaries  black,  empurpled  except  on  the  primaries : 
anterior  half  of  the  wing  deep  indigo-blue ;  the  back,  tail  except  the  tips, 
and  a  band  across  the  breast,  smalt  blue :  lower-parts  dull  bluish-grey. 
Such  are  the  colours  of  what  is  evidently  a  bird  in  its  first  plumage.  The 
beak  looks  as  if  it  would  probably  have  become  deep  coral-red ;  and 
the  feet  are  pale,  with  dusky  claws.  Bill  to  gape  1 1%  in. ;  wing  6^  in.  ; 
middle  tail-feathers  8  in.,  the  outermost  2}  in.,  and  the  rest  evenly 
graduating. 

This  beautiM  spedes  inhabits  Ceylon. 

No.  528.  Paradoxgrnis  (Heteromorpha  ?)  caniceps,  nobis. 
Length  about  6  in.,  of  wing  3^  in.,  and  tail  3  in.,  its  outermost  feather 
i  in.  less :  bill  to  forehead  ^  in. ;  and  tarse  nearly  1  in.  Colour  mfes- 
cent-brown  above,  white  below ;  the  head  pure  grey,  with  a  black  super- 
dliary  line  commencing  from  the  nostril,  and  also  a  black  chin.  Bi& 
yellow ;  the  legs  plumbeous,  with  conspicuously  pale  claws.  Intense* 
diate  in  form  of  beak  to  the  nearly  affined  divisions  Paradoasontu  sod 
Heteromorpha, 

Procured  at  Daijiling. 

No.  541.  Parus  rufonuchalis,  nobis.  Length  5  j- in.,  of  wing 
3  in.,  and  tail  2^  in. :  bill  to  forehead  ^  in.,  and  tarse  f  in.  Colour 
grey,  with  a  fulvous  tmge  on  the  back  and  belly ;  nape-spot,  axillarH 
and  lower  taH-coverts,  ferrugmous :  crown,  throat  and  breast,  blad^ 
the  coronal  feathers  elongated  to  {  in. ;  ear-coverts  and  sides  of  the 
neck  pure  white :  bill  black  ;  and  feet  plumbeous. 

The  specimen  described  (a  male)  was  procured  by  Capt.  Hnttoa 
from  the  range  beyond  Simla,  near  the  snow  line. 

No.  659.  Carpodacus  grandis,  nobis.  A  typical  species,  distiih 
guished  by  its  comparatively  very  large  size.  The  male  is  fine  red,  tf 
usual,  but  we  have  only  the  female  to  describe  from.  Length  7  in.,  ^ 
wing  3^^  in.,  and  tail  2f  in. ;  bill  to  gape  f  in.,  and  tarse  f  in. 
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luur-brown  aboye,  the  feathers  centred  with  blackish-brown;  below 
pale,  with  a  median  dusky  streak  to  each  feather. 

From  the  same  Ticinity  as  the  last. 

No.  70S.  Embbriza  albida,  nobis.  Size  and  structure  precisely 
umE,  eitrinella ;  and  colour  much  the  same,  except  that  the  yellow 
is  leplaoed  by  white,  and  the  ferruginous  hue  seen  more  or  less  in  E* 
eUrmella  as  a  line  on  each  side  of  the  throat  and  also  on  the  breast 
and  flasks,  is  much  more  developed  on  the  throat,  sides  of  the  neck, 
and  aroond  and  posterior  to  the  eye.  Length  about  6  in.,  of  wing  3-}- 
in.,  and  outermost  tail-feather  3j-  in. 

From  the  same  yicinity  as  the  last ;  and  the  only  perfectly  typical 
BontiDg  we  have  seen  from  any  part  of  India. 

No.  709.  EuspizA  8IMILLIMA,  nobis :  Emberiza  melanoeephala  of 
India,  anctorum ;  Tanagra  rudis»  (Mus,  CarU,),  Latham, — the  female  7 
Biffiers  from  Eu.  melanoeephala  (vera)  in  its  much  smaller  size ;  the 
dosed  wing  measuring  3^  in.  instead  of  4  in.,  and  the  rest  in  propor- 
tion.   Common  in  S.  India. 

No.  712.  £u.  FLAVOGULARis,  nobis :  Emberiza  aureola  of  India, 
tnctoram.  Differs  from  Eu.  aureola  of  Siberia  in  having  no  black  on 
the  dun  and  throat,  in  the  well  defined  yellow  superdlium,  and  in 
lianng  the  ear-coverts  intermixed  with  yellow  or  grey.  Common  in 
the  coontries  bordering  the  Bay  of  Bengal  to  the  eastward,  as  low  as 
the  Tenasserim  provinces,  and  also  met  with  in  Asdm  and  along  the  S. 
£.  Himalaya. 

£u.  HuTTONi,  nobis :  Emberiza  Buehatumi  apud  nos,  /.  A.  S,  XVI, 
780.*  Nearly  affined  to  Eu.  hortulana,  but  differing  in  colour,  having 
the  seapularies,  fore-part  of  wing,  and  margins  of  the  coverts  and  ter- 
tuties,  of  the  same  pale  rufous  buff  as  the  entire  under-parts  from  the 
iKtast  mdnsive,  which  is  similar  to  that  of  the  abdominal  region  only 
of  Eu,  hortulana.  Head,  neck,  throat,  and  interscapularies  greyish 
without  marks,  but  traces  of  striation  on  the  lower  part  of  the  back. 
Orbital  feathers  whitish.    Bill  and  feet  pale.     Inhabits  Afghanistan. 

No.  727.  Accentor  atrogui.aris,  Hutton.  Closely  affined  to  A. 
'^'vpAtahtf,  but  the  throat  black,  divided  from  the  ear-coverts  by  a 
psle  fine  proceeding  from  the  comer  of  the  lower  mandible,  and  this 
^  the  entire  supercilium  and  the  breast,  of  an  uniform  light  rufes- 

*  B,  Buekmumif  iiobis»s=8«.  hortulamtf  (L). 
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eentHBandy  hoe*  Greneral  colour  brown  above,  the  feathers  oentied 
dusky,  more  rufescent  on  the  back,  greyer  on  the  nape,  rump  and  upper 
tail-coverts :  crown  darker ;  a  broad  upper  snperoSiary  line,  with  the 
ear-coverts  and  throat,  dusky-black :  belly  whitiah ;  the  flanks  streaked 
with  dusky :  wing-coverts  slightly  tipped  albescent,  forming  slight  croaa- 
bands.  Beak  dusky,  yellowish-homy  towards  gape;  and  feet  pale. 
Length  about  6  in.,  of  wing  2|  in.,  and  tail  2^  in. ;  bill  to  gape  -f^  in^ 
and  tarse  f  in. 

The  specimen  (a  male)  was  procured  by  Capt.  Hutton  from  the  range 
beyond  Simla,  near  the  snow  line.  Together  with  J»  strophiaiui,  and 
an  undescribed  black-headed  species  we  have  also  seen  from  the  N.  W. 
Himalaya,  it  would  seem  to  be  nearly  affined  to  the  very  rare  European 
A.  fHontanellue,  which  it  is  probable  belongs  properly  to  the  high  momi- 
tains  of  W.  Asia. 

No.  BOO.  Drymoica  robttsta,  nobis.  Differs  from  Dr.  eyhahea 
of  the  Nilgiris  in  its  darker  shade  of  colour  above,  and  larger  and 
stronger  bill  and  legs,  which  last  appear  to  have  been  of  a  deep  reddisb* 
brown  colour :  the  flanks  and  sides  of  the  breast  are  duskyiah.* 

Genus  Thamnocataphits,  Tickell.  Form  |ai»d  aspect  of  Lamme, 
with  exactly  the  beak  of  Laniariue,  Yieillot,  but  proportionally  larger, 
and  the  stouter  tarse  of  Telephonue  but  more  lengthened.  Wingi 
short  and  much  rounded,  as  in  the  former ;  having  the  3rd  to  the  7th 
primaries  even  and  longest.  Tail  moderately  long  and  even,  with  the 
exception  of  the  outermost  feather  which  is  a  little  shorts.  Tht 
plumage,  also,  has  the  soft  loose  character  of  that  of  Lamariua,  con- 
trasting in  this  respect  with  Laniue. 

No.  866*  Th.  PiCATtJS,  TickeU.  Length  about  9  in.,  of  wing  3} 
in.,  and  tail  the  same,  its  outermost  feather  but  i  in.  shorter ;  bill  ta 
gape  l-^^  in. ;  and  tarse  H  in. ;  vertical  depth  of  biU  f,  its  tenmsal 
hook  and  notch  but  slightly  deyeloped.  Colour  dull  greyish-bladE 
above,  deeper  on  the  crown,  and  blackest  on  the  lores  and  ear-covertii 
a  white  line  on  the  wing,  formed  by  the  tips  of  the  second  row  of 
coverts  and  continued  along  the  margin  of  the  two  of  the  first  row  of 

*  Since  the  catalogue  was  printed,  we  have  ascertained  Dr.  inomata  (No.  8(H) 
to  be  merely  the  worn  and  abraded  plumage  of  Dr,  macroura,  (Franklin),  relfiuetf 
(Hodgson)  No.  805,  and  we  much  donbt  if  Dr.  JerdotU  (No.  803)  be  more  than  tt 
oocasional  Tariety.    Dr.  taomata  is  the  oldest  admissable  name. 
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eoreits:  lower-parts  unifonn  rafescetii-white,  tinged  with  femigmoiu 
OD  the  ilaAks  and  lower  taO-coverta.  Bill  black :  and  the  legs  appa* 
Rotly  hare  been  pltimbeons* 

From  the  Tidnity  of  Datjiling.  Capt.  Tickell  refers  a  second  species 
to  this  genus,  which  is  OampBorhtfnehus  rufulus,  nobis  (No.  865),  and 
the  affinity  of  which  to  the  Shrikes  we  immediately  recognised  on 
ledng  n.  picaiui,  though  not  a  sufficient  approximation  of  it  to  the 
latter  to  warrant  (as  we  conceiye)  their  being  arranged  together  in  the 
Hme  minimmn  division^  Gam,p9<rtrhynehu$  has  a  weaker  and  less 
wmpfCBScd  beak,  the  upper  mandible  of  which  is  howerer  more  hooked 
at  its  extremity ;  and  the  giqpe  is  furnished  with  Tery  conspicuous  long 
and  stout  Tibrissse,  whereas  those  of  Thamnoeatapkus  are  small  and 
inconapicuoos.    There  are  besides  various  other  differences. 

No.  1007.  Ekythrosterna  pusilla,  nobis.  Differs  from  the 
Bimahiyan  E.  acomausy  (Hodgson),  in  having  the  upper  tail-coverts 
isd  nurg^  of  the  tail-feathers  constantly  of  a  rufous-brown  colour 
inatetdof  pure  ashy.  The  dimensions  assigned  to  E,  aeomausin  XYI^ 
127,  aie  those  of  the  present  species  i  viz.  Length  4f  in.,  by  6f  tn« 
opanse  j  wing  2^  m. ;  tail  \\  in. ;  bill  to  gape  \  in. ;  tarse  the  sanie« 
Cobur  grey-brown  above,  with  a  rufescent-tawney  tinge  on  the  rump, 
deepening  on  the  upper  tail-coverts  and  margins  of  the  rectrices ;  there 
>i  alao  a  rufous  tinge  about  the  lores ;  lower-parts  white,  pure  on  the 
tbroat,  belly  and  under  tail-coverts,  tinged  with  grey  on  the  breast  and 
flanks.  The  axillaries  also  are  pure  white;  and  the  greater  wing^ 
coverts  are  tipped  with  whitish,  forming  a  slender  cross-band.  Bill 
bhek ;  and  legs  dark-coloured.    Sexes  alike. 

lUs  little  unassuming  bird  is  common  upon  trees  about  the  villages 
ef  Central  India,  and  makes  its  appearance  soon  after  quitting  the 
^ml  soil  of  the  Lower  Ganges  to  the  westward ;  but  we  have  never 
nut  with  it  upon  the  alluvium.  In  habits,  as  in  structure,  it  much 
itaembles  E.  leucura,  whidi  last  has  all  the  manners  of  the  true  Bobins, 
ttd  certainly  is  not  more  of  a  Flycatcher  than  the  common  British 
Bc^start.  The  name  Etythroatema,  by  no  means  f^citous,  was  applied 
by  the  Prince  of  Canino  to  the  Mweieapa  parva,  auct.,  of  S.  Europe ; 
^  which  our  Indian  E*  leucura  would  seem  only  to  differ  in  having 
^  famg^ous  eolouring  which  the  males  assume  in  spring  confined  to 
the  chin  and  throat ;  instead  of  spreading  down  the  breast  as  in  Erf- 
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thaea  rubecula*  E.  erythaea,  nobis,  J.  A.  S.  XVI,  126,  ib  again 
closely  affined*  but  well  distinguished.  Identical  in  structure,  but  with* 
out  the  white  on  the  tail,  though  otherwise  similar  in  general  colouring 
and  also  of  a  smaller  size,  we  have  them  the  Himalayan  E.  aconunu, 
of  which  we  hare  now  seen  numerous  specimens  all  quite  similar ;  and 
the  present  little  bird  of  Central  India,  which  we  formerly  supposed  to 
be  identical  with  the  last,  until  we  found  the  distinguishing  characters 
of  each  to  be  constant. 

No.  1020.  Cyornis  magnirostris,  nobis.  The  same  Daijiling 
collection  which  yielded  the  fragments  of  a  Batraehostomus  contained 
also  the  female  of  a  species  of  Cyornis  quite  different  from  any  previ- 
ously examined.  It  resembles  the  female  of  (7.  rubeculoides,  but  is 
larger,  with  a  proportionally  larger  and  more  robust  bill,  a  very  conspi- 
cuous ring  of  rufescent  feathers  around  the  eye,  and  very  pale  or 
whitish  legs  and  claws.  Length  about  6  in.,  of  wing  3  in.,  and  tail  2j> 
in. ;  bill  to  gape  I  in* ;  and  tarse  }  in.  Colour  brown  above,  darker 
and  less  tinged  with  tawney  than  the  female  of  C,  rubeculaidee  :  wings 
and  tail  inclining  to  ferruginous :  lower-parts  bright  ferruginous^  pakr 
on  the  throat,  pure  white  on  the  belly  and  lower  taU-coverts,  and  the 
flanks  brown.  Bill  dusky.  This  bird  is  certainly  neither  the  female 
of  C.  unicolor,  nobis,  also  a  Sikim  species ;  nor  that  of  C  palUpety 
(Jerdon),  of  S.  India. 

No.  1065.  MusciSAzicoLA— ^?  Length  7i  in.,  of  wing  4  in., 
and  tail  3  in.,  its  outermost  feather  i  in.  less ;  bill  to  gape  1  in« ;  and 
tarse  the  same.  Colour  brown  above,  paler  below ;  superdlium  and 
throat  white,  the  latter  speckled  over  with  dusky  tips  to  the  feathers: 
white  centres  to  the  pectoral  feathers  more  or  less  developed :  base  of 
the  secondaries  and  some  of  the  primaries  ferruginous,  bordered  with  a 
blackish  band  beyond*  and  then  again  rufescent.  Bill  dusky,  and  feet 
brown.     From  Chili. 

No.  1199.  HiRUNDO  HYPERYTHRA,  Lsyard.  Resembles  J7.  dw- 
rica,  but  has  the  entire  under-parts  (inclusive  of  the  ear-coverts)  <i 
the  same  deep  ferruginous  hue  as  the  rump,  which  is  deeper  than  that 
of  JJ.  daurica :  the  mesial  streaks  of  the  feathers  of  the  lower  parts 
being  less  developed.  Accordingly,  this  species  bears  exactly  the  same 
relationship  to  JJ.  daurica^  which  H.  cahiriea  does  to  H,  rustiea,  and 
has  the  same  claim  for  separation. 
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It  appears  to  be  peculiar  to  the  ialand  of  Ceylon,  where  Mr.  Layard 
infarms  ns  that  "it  builds  in  the  houses  of  Newera  Eliya»  and  does  not 
migrate."  A  remarkable  contrast  to  the  habits  of  JBT.  daurica  ;  while  it 
corioosly  resembles  in  its  stationary  abode  the  H.  cahirtca" 

No.  1834.  Alcippe  nigrifrons,  nobis.  Closely  affined  to  J. 
ttrieeps,  (Jerdon),  from  which  it  diflFers  in  not  having  the  whole  crown 
bkck,  but  only  the  forehead  continued  as  a  Ime  backward  over  each  eye, 
«nd  the  earw»TeTts.  The  tail  also  is  darker,  and  distinctly  rayed  with 
dnaky-black.  General  hue  fulvous-brown  above,  and  on  the  flanks  and 
lower  tail-coverts :  rest  of  the  under-parts  pure  white,  the  axillaries 
tinged  with  rufescent.    Wiog  2  j-  in. 

Inhabits  Ceylon. 

Genus  Drtm ocataphus,  nobis.    Type  Braehypteryx  nigrocapitatat 

Ejton. 

No.  1835.  Dr.  fubcocapilIiTTS,  nobis.  Like  Dr.  niffroeapitatus,  but 
the  saperdliay  uniform  with  the  lores,  ear-coverts,  sides  of  neck,  throat, 
ind  entire  under-parts,  pale  ferruginous-brown,  a  little  deeper  on  the 
fcwart :  coronal  feathers  dark  brown  margined  with  dusky-black,  and 
fife-shafted :  rest  of  the  upper-parts  uniform  greyish  olive-brown,  the  pri- 
maries marguied  paler,  and  the  extreme  tips  of  the  tail-feathers  rufescent. 
Bin  pale,  the  upper  mandible  dusky :  and  feet  pale.  Length  about  6)  in., 
the  wing  2J  in.,  and  tail  2i  in. :  bill  to  gape  H  in. ;  and  tarse  1  in. 

Inhabits  Ceylon. 

No.  1079.  AcROCEPHALus  DUMETORUM,  uobis :  Syn.  Act.  man^ 
tea  of  India,  anctorum*  **  Calamoherpe  montana  of  India,"  writes 
Ur.  Strickland,  "la  not  Horsfield's  montana,  in  which  the  wing  is  2  in. 
^S»  graduated ;  the  5th  quill  longest." 

No.  1836.  Leitcocsrca  compressirostris,  nobis.  Like  L.albo- 
fioHtata,  but  with  the  bill  much  more  compressed.  Perhaps  a  variety 
only.    From  Ceylon. 

No.  1219,  C  DiCRXTRXTB  MACRoqERCUs,  var.  The  Cinghalese  repre* 
*^MTe  of  this  spedes  appears  to  be  invariably  much  smaller  than  the 
lAceof  all  India,  adults  having  the  wing  but  5  to  5^  in.  (instead  of  6 
i^O*  and  the  rest  in  proportion*  D.  Umgieaudatua  of  Ceylon  differs  in 
^  aspect  from  the  common  Indian  bird ;  but  D.  earuleseens  of  India 
Rreplaoed  in  Ceylon  by  the  nearly  affined  D.  leueopyffialis :  and  a  very 
^>*^>Qct  species  exists  in  the  same  island,  the  D.  edoli/ormie,  which  ia 
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in  fact  an  Edolius  without  the  racket  tail,  its  tail  quite  resembling  tbat 
of  D.  macroeercue. 

No.  1248.  Hypsipetes  concolor»  nobis*  Resembles  H.  p9a- 
roidee  and  H,  nilgirienne  ;  but  is  altogether  blacker,  the  black  of  the 
crown  forming  thus  no  contrast  with  that  of  the  rest  of  the  apper-pazts : 
lower-parts  and  rump  duskj-cinereous,  and  slight  edgings  of  the  same 
to  the  alars  and  caudals :  upper  tail-coverts  black. 

Inhabits  the  Tenasserim  provinces. 

No.  1397.  Ptilinopus ?  A  beautiful  species  from  the  Navi- 
gators' Islands.  Predominant  hue  of  the  male  a  pale  canaiy-ydlov, 
or  yellowish>white  (that  of  a  Mealy  Canary)  with  a  broad  band  of  deep 
lake-red  crossing  the  back  and  shoulders  of  the  wings ;  cap  of  the  same 
Iake-red>  also  the  lower  tail-coverts,  and  the  medial  portion  of  the  pec- 
toral feathers,  which  last  have  forked  or  divergent  broad  white  lips : 
below,  the  breast  is  tinged  with  orpiment-yeUow ;  and  the  lower  portion 
of  the  back  and  edges  of  the  tertiaries  are  bright  yellowish-green  ; 
outer  webs  and  tips  of  the  secondaries  and  primaries  deep  green,  the 
secondaries  having  a  very  narrow  white  maigin :  vring-ooverts,  tertiaries, 
and  tail  greyish-white,  more  or  less  margined  with  the  yeUowish^ireen 
hue  of  the  lower  back.  Wing  5  in. ;  tail  3  in.  In  the  female  the 
predominant  hue  is  deep  green,  a  little  bronEcd  on  the  wings ;  the  te^ 
tiaries  are  slightly  edged  with  yellow ;  the  vent  is  yeUow ;  crown  and 
lower  taU-coverts  as  in  the  male,  lake-red,  but  the  Utter  mingled  with 
the  yellow  of  the  vent ;  the  sides  and  back  of  the  neck  are  tinged 
greyish,  with  an  obscure  dull  fulvesoent  band  in  place  of  the  brif^t  nd 
dorsal  band  of  the  male ;  and  the  breast  is  green^  with  white  tips  to  the 
feathers.    Outermost  primary  sinuated  as  usual  in  this  genus. 

No.  1400.  Carpophaga  ianthina?  Columba  ianthina  (?),  Tern- 
minck.  A  typical  species,  with  the  base  of  the  upper  mandible  tumid. 
Head,  neck  and  breast  uniform  pale  and  slightly  vinaceous  grey,  with  a 
slight  white  ring  surrounding  the, base  of  the  bill;  abdominal  r^on 
pale  dull  vinaceous,  passing  to  deep  ferruginous  on  the  lower  tail- 
eoverts:  rest  of  the  upper-parts  deep  emerald  green  min|^  ^th 
steel-blue,  which  last  predominates  on  the  j^imariea  and  tail.  'Wing 
10  in. ;  tail  6^  in.    Received  from  Java. 

No.  1402.  G.  PUBiLLA,  nobis.  Like  C*  nylvatiea  (vel  emead 
India),  but  much  smaller,  and  the  uiqpe  very  rofesoent.  L^agtli  of  wing 
S\  in, ;  of  tail  5^  in.     Nilgiris. 
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Na  1407.  C,  (?)— ^T-  ?  General  aspect  of  typical  Carpophoffa,  bat 
the  wings  and  tail  eomparatively  very  short,  and  the  colouring  much  as 
IB  Ckaleapkmps.  Head  and  throat  dull  vinaceous-brown,  deepest  on 
the  oodput,  paler  about  the  forehead,  and  passing  to  deep  bay  or 
nddish-ferraginous  on  the  breast,  again  paling  and  passing  to  dingy 
UbeOiiie  on  the  yent  and  lower  taiUcoyerts :  nape  pure  ashy :  mande 
ind  wmgs  deep  emerald-green,  bronzed  on  the  middle  of  the  back,  and 
jMiiing  to  fine  garnet-red  on  the  upper  tailTCoverts :  tail  glossed  with 
&  same,  and  blackish  with  the  terminal  fourth  pale  grey.  Length  of 
ving  7^  in. ;  and  tail  4|  in.  This  very  beautiful  species  was  obtained 
OB  an  islet  off  the  coast  of  Waigou. 

No.  1413.  Taiajubvu  TORaxTATUs,  Asiatic  or  Himalayan  variety. 
ObIj  differs  from  the  European  race  in  haying  the  neck<patch  constantly 
sf  a  pale  buff  colour  instead  of  white,  and  generally  much  less  deye- 
ioped,  being  often  nearly  obsolete.     Common  in  the  N.  W.  Himalaya. 

No.  14^7.  GsoPELiA  ALBiVBNTRia,  nobis ;  Columba  Maugei  (?), 
Temninek.  This  speeiei  differs  from  O,  trwuquilla  of  Australia  in  haying 
the  barring  of  the  breast  carried  much  further  down,  and  extending 
**rai8  the  breast  (which  is  not  the  case  with  G.  etriata  of  the  Malay 
poultries),  and  the  abdomen  and  lower  tail-coverts  are  pure  white, 
^^ithoQt  any  rufeacent  tinge.  From  Timor,  whence  not  unfrequently 
^^voQght  alive  to  Calcutta,  together  with  TSaHut  bitorquatue,  CAaleo^ 
P^  thryeoehiora  (the  Australian  species),  and  numbers  of  Caeatua 
^"^j^em.  Though  named  albiventr%$  in  the  Catalogue,  we  have  now 
^'^oon  to  suppose  it  tp  be  G.  Maugei. 

Noa.  1467  to  1470.  £upix>coMn«.  There  are  four  well  marked 
'^oes  of  KaUij  Pheasants  severally  inhabiting  different  parts  of  the 
Binulaya,  Asto,  and  the  Burmese  countries  ;  and  they  seem  to  inter- 
httd  freely  together  in  the  wild  state,  producing  every  gradation  of 

• 

^'^'''BMdiate  variety,  wherever  either  of  them  comes  in  contact  with 
^"^^^^  in  the  same  region.  TUs  is  most  remarkably  shewn  in  Eu* 
^<««  (No.  1467)  of  Tenasserim,  &c.,  and  Eu.  Horefieldi  (No. 
1468)  of  Asim  and  Sylhet,  the  intermediate  Arakan  race  shewing  every 
poanble  gradation  from  one  to  the  other :  and  the  Nipalese  Ph<ieianu* 
^^^^^on^^aaos,  Latham,  intermediately  placed  to  Eu.  albocristatus  (No, 
^^70)  of  the  N.  W.  Hiiwkya  and  Eu.  mela$ioiu9  (No.  1469)  of  the 
^»im  lioges,  is  in  lake  manner  intermediate ;  the  male  having  a  blaek 
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crest»  and  the  quantity  of  white  hordering  the  rump-feathers  of  Eu. 
alboeristatue  much  reduced.  The  male  Eu,  melanotue  has  a  thin  black 
crest,  and  no  trace  of  white  on  the  rump,  and  its  tail  is  also  longer 
than  in  the  others ;  but  in  other  respects  it  is  quite  similar  to  Eu.  aZ6o- 
cristatue  of  the  N.  W. ;  and  the  females  of  all  are  alike,  except  that 
the  hen  Eu.  lineatue  has  the  pectoral  feathers  white-centred  to  a  greater 
or  less  extent. 

On  the  other  hand,  it  may  be  remarked  that  a  pair  of  hybrids  raised 
from  the  male  Gallua  Sonneratii  and  a  picked  common  hen  engen- 
dered very  freely,  and  many  eggs  were  laid ;  but  none  of  these  would 
hatch,  although  other  egga  placed  with  them  in  the  same  nest  produced 
chicken,  as  usual ;  numerous  other  eggs  were  also  obtained  from  the 
female  hybrid  trodden  by  a  common  domestic  cock,  and  from  commoa 
hens  trodden  by  the  male  hybrid ;  but  all  attempts  to  hatch  these  were 
equally  unsuccessful.*  We  now  expect  to  raise  hybrids  from  the  male 
Gallue  Stanleyi  (yel  La/ayettet)  and  a  prolific  half-bred  jungle-hen 
from  Arakan,  apparently  the  produce  of  a  domestic  hen  by  a  wild  G, 
ferrugineue  (v.  hanJdmui)  ;  and  hope  to  be  able  to  follow  up  the  expe- 
riment as  with  6r.  Sonneratiu  That  all  our  diversified  domestic  finds 
are  derived  from  G,  ferrugineue  is  indicated  by  the  crow  of  any  domestie 
cock  and  by  all  the  language  of  the  poultry-yard,  which  are  essentiany 
similar  to  the  notes  of  the  wild  bird ;  whereas  the  voice,  whether  of  G. 
Sonneratii  or  of  G.  Stanleyi,  in  every  note  they  utter,  is  exceedingly 
dissimilar  from  the  voice  of  G.  ferrugineus  wild  or  tame,  and  equally 
unlike  one  from  the  other.  Tet  the  cocks  recognise  and  acknowledge 
each  other's  widely  di£ferent  crows,  and  fight  as  eagerly  together  as  with 
their  own  kind.f 

*  Yet  we  have  seen  i  bred  fowls  (<.  e.  ^  Pheasant)  in  the  London  Zoologied 
Gardens ;  an  intermiztnre  in  this  case  of  different  genera  (as  now  recognised), 
•instead  of  different  species  of  the  same  genus. 

t  The  crow  of  O.  Stanleyi  is  a  sharp  dissyllabic  sound,  in  which  Cinghakse 
sportsmen  fancy  they  hear  the  words  '  John  Joyce,*  pronounced  very  sharply  and 
in  a  peculiar  key.  (Layard.)  That  of  G,  Sonneratii  may  be  imitated,  but  scarcely 
expressed  in  writing, — a  sort  of  charar-chardcha. 

Here  it  may  be  remarked  that  a  friend  lately  succeeded  in  obtaining  a  hybrid 
diick  between  the  male  Patfo  nmtieui  and  female  P.  erittaiue ;  but  unfortonatelf 
it  did  not  live  many  days,  and  it  is  now  mounted  in  the  Sodety'a  Mnaenm. 
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No8.  1510  to  1512.  Arboricolai  Hodgson.  There  are  three 
distinct  races  or  species  of  this  genus  which  require  discrimination. 

No.  1510.  A.  TORQUBOLA  ;  Perdix  torqueola^  Valenciennes :  P.  me^ 
fgpodia,  Temminck ;  P.  olivacea.  Gray.  The  common  Himalayan  spe* 
aes,  from  Simla  to  Daijiling ;  with  the  crown  and  ear-coverts  of  the  male 
ferragineonS)  passing  down  the  sides  of  the  neck ;  lores^  supercilia,  and 
tlutMt  black,  the  lateral  and  lower  feathers  of  the  last  white-margined ; 
t  broad  and  denned  white  torque  or  gorget  aboTC  the  breast,  and  some- 
times (bat  not  always)  a  small  white  streak  from  the  base  of  the  lower 
mandible.  Females  have  the  torque  ferruginous,  and  the  throat  less 
deep  ferruginous  spotted  with  black  more  or  less ;  the  crown  and  ear- 
eoverts  dusky  olive-brown,  and  a  pale  rufescent  supercilium  speckled 
with  bkck :  the  black  bars  and  spots  are  also  more  developed  on  the 
npper-parts  generally;  and  the  ferruginous  torque  has  never  a  black 
Iwrder.  This  is  the  only  race  we  have  seen  from  the  N.  W.  Himalaya ; 
sad  at  DaijiliDg  we  are  informed  that  it  inhabits  a  loftier  range  of 
eleration  than  the  next. 

No.  1511.  A.  RUFoouLARis,  nobis.  Bather  smaller,  on  the  aver- 
age; throat  and  front  and  sides  of  neck  of  the  male  deep  ferruginous, 
with  small  black  specks  on  the  throat  and  a  black  margin  to  the  ferni- 
ginons  more  or  less  developed,  separating  it  from  the  pure  ash«colour 
of  the  breast ;  an  ill-defined  white  streak  with  black  specks  on  each 
nde  of  the  throat,  and  similar  but  more  rufescent  supercilia.  The  bars 
on  the  upper-parts  are  generally  quite  obsolete.  In  the  females  these 
ve  well  developed ;  and  unless  the  throat  may  be  of  a  deeper  ferrugin* 
<ni8,  there  seems  to  be  no  di£Perence  between  this  sex  and  the  female  of 
i«  torqueola.  The  present  race  would  appear  to  be  common  in  the 
^Wnity  of  Daijiling. 

No.  1512.  A.  ATROGULARis,  uobis.  Breast  and  flanks  of  the  male 
pure  ashy  without  any  rufous,  but  a  few  small  white  spots  on  the 
ilanks ;  abdominal  region  pure  white ;  crown  of  the  same  olive-green 
M  the  back,  passing  to  ashy  on  the  forehead ;  supercilia  black  margined 
*I)OTe  with  white,  and  lores  black  bordered  below  with  a  broad  white 
rtieak  from  the  base  of  the  lower  mandible ;  chin  also  white  in  some, 
bnt  in  general  the  chin  and  throat  are  deep  black,  bordered  below  by 
^  ^f^defined  white  gorget,  and  the  upper-part  of  the  breast  has  large 
H^k  drops  below  the  white  gorget.    The  upper-parts  are  more  di»« 
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tinctly  barred  in  this  sex  than  in  either  of  the  other  rtoes ;  and  there 
are  no  white  medial  streaks  on  the  scapnlaries.  The  female  is  at  onoe 
known  bv  her  black  throat,  passing  into  rufous  with  black  spots  below; 
middle  of  front  of  neck  unspotted  rufous ;  breast  ashy,  with  a  littk 
mfous  on  the  flanks ;  and  the  upper-parts  unbarred,  instead  of  having 
broad  black  bars  as  in  this  sex  of  the  other  races.  A>  atrogularU  is 
common  in  As^m,  Sylhet,  and  Arakan,  from  which  prorinces  we  hare 
seen  many  dozens  alive  at  different  times,  and  always  true  to  the 
dLstinctive  characters  here  indicated.  In  the  Tenasserim  provinces^ 
this  race  seems  to  be  replaced  by  the  affined  Rollulua  (?)  ocellatui; 
and  about  Pinang  the  representative  is  A,  (?)  Charltoni^  (Eyton),  though 
B,  (?)  ocellatui  likewise  inhabits  the  same  latitude  in  the  Makyaa 
peninsula,  but  we  have  never  seen  either  in  Malacca  collections. 

No.  1528.     TuRNix ?  A  small  extra-Indian  species,  resemUing 

the  hinder  figure  of  Dr.  A.  Smith's  plate  of  T.  lipurana  of  S.  Africa, 
except  that  the  bill  and  feet  are  yellow,  and  the  forehead,  superdlia, 
cheeks,  and  breast  are  bright  ferruginous,  extending  laterally  upon  the 
flanks,  which  have  transverse  black  spots  bordered  with  white ;  abdo- 
minal region  white,  passing  to  pale  rufous  on  the  lower  tail-coverts. 
Upper-parts  with  alternately  black  and  deep  ferruginous  narrow  cross- 
bars, and  the  feathers  more  or  less  edged  with  yellowish-white :  pii* 
maries  plain  brown,  the  three  outer  with  a  pale  yellowish  margin ;  and 
the  coverts  are  speckled  with  small  white  spots  on  a  ferruginous  ground 
variegated  with  black.  Bill  slender.  Wiug  3i  in.  Tarse  f  in.  Ha- 
bitat unknown.     Probably  China  ?  Or  Philippines  ? 

No.  1659.  PoRPHYRio  CHLORONOTV8,  uobis.  Similar  to  P.  Al- 
LENi  figured  in  Mr.  G.  B.  Gray's  '  Illustrated  Genera  of  Birds,'  but 
very  much  smaller,  the  wing  but  5f  in.,  bill  to  gape  1^  in.,  and  tarse 
2  in.  Habitat  unknown.  For  dimensions  of  P.  AUeni,  vide  Ann* 
Mag.  Nat.  Hist.  X,  204. 

No.  1673.  Ballus  indicus,  nobis.  Besembles  JR.  aquaiieug,  bttt 
averages  a  rather  larger  size,  having  the  wing  5  to  5|-  in.,  and  the  bill 
is  constantly  more  robust.  Of  many  dozens  of  specimens,  we  have 
never  once  seen  the  pure  ashy  hue  of  the  under-parts  so  common  in  R» 
aquaticu8,  there  being  always  much  intennixture  of  brown.  Common 
in  Li  Bengal,  and  in  India  generally. 

No.  1764.    Sarcidiornis  (?)  LEucoPTERUs,  nobis.     Thisis  averj 
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fine  new  Duck,  with  broader  and  more  depressed  bill  tban  in  S»  mela- 
nohu,  and  no  knob  in  the  enlj  specimen  as  vet  examined.  The  tarsi 
also  are  shorter^  the  toes  larger,  and  the  claws  much  larger  than  in  S, 
meUmotus,  Greneral  colour  black  above  and  below,  a  little  glossy  on 
die  back.  Head  and  neck  white,  with  black  feathers  interspersed, 
formmg  more  elongated  spots  ihan  in  S,  tnelanotus.  Anterior  half  of 
the  wmg  white  externally,  followed  by  a  black  speculum  ;  the  primaries 
aad  tertiaries  black,  secondaries  dark  ash-grey,  and  the  proximate 
tertiary  haying  about  half  of  its  outer  web  white,  longitudinally  and 
obliquely  separated,  and  bordered  with  black  exteriorly.  Bill  yellow, 
with  some  lateral  black  specks,  the  dertrum  darker;  and  the  feet 
afypear  to  have  been  orange.  Length  of  wing  15  in. ;  of  bill  to  gape 
2}  in.;  its  uniform  breadth  across  about  \i  in.;  tarse  2j^in.;  and  middle 
toe  and  nail  3f  in.  From  the  Tenasserim  provinces,  where  said  to  be 
not  nncommon.  N.  B,  Though  approaching  Sarddiornis  in  plumage 
and  especially  in  its  spotted  head  and  neck,  this  bird  should  perhaps 
rather  range  nearer  to  Anae  proper. 

No.  1786.     FuLiGULA ?    This  Cape  Pochard  was  described  as 

^.  nutriloides  in  /.  A.  S,  XII,  180,  but  it  seems  to  be  another  closely 
allied  species ;  if  new,  jP.  ohecura,  nobis. 

No,  1741.  Pelicanus  jAYANicus  (T),  Horsfield.  No.  1742.  P. 
PHiLippBNSis,  Gmelin,  described  Ann.  Mag,  N.  H,  XIV,  122. 
These  two  species  of  Pelican  are  common  throughout  S.  E.  Asia,  and 
ita  idands,  and  we  believe  are  here  correctly  identified.  The  first  closely 
'caetnbles  P.  onocrotalus,  but  has  never  the  full  and  copious  pendent 
occipital  crest  of  slender  feathers,  about  5  in.  long,  which  distinguishes 
^'Oiwerotalus  at  least  in  the  breeding  season;  the  head  and  neck 
phunage  bemg  of  quite  a  different  character,  not  silky  and  fur-like  and 
the  feathers  undistinguishable  apart  as  in  P.  onoerotalus,  but  open, 
ffinuj,  and  downy,  and  curving  round  upward  towards  the  occiput, — 
clttncters  which  are  more  strikingly  developed  in  P.  philippensis. 
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Sketch  of  the  Recorded  Revenues  of  the  states  beyond  the  Suthj, 
about  1750  to  1800,  by  Major  Anukkbon,  C.  B. 

At  a  period  when  so  much  attention  is  being  bestowed  upon  the 
newly  acquired  territories  of  the  Punjab  and  Peshawur,  a  sketch  of 
their  anciently  estimated  revenue  may  not  prove  devoid  of  interest; 
these,  are  given  in  totals ;  the  amount  being  that  demandable  by  the 
state,  as  the  claims  on  the  various  districts  ;  for  what  would  now  he 
simply  denominated  land  revenue,  in  those  days,  the  greater  portion 
consisted  in  the  share  of  the  grand  grain  crop  ;  though  no  doubt,  many 
minor  taxes  and  huwaluhs  are  also  included,  as  the  proportion  of  the 
minor  or  secondary  crops,  with  shop,  poll,  and  cattle  taxes. 

In  the  demands  on  the  towns  are  also  included  the  various  excise 
and  transit  duties. 

The  total  contains  the  various  Jaegeers  granted  to  state  officers  and 
servants  ;  a  mode  in  which  a  very  large  portion  of  the  armies  of  the 
Government  was  paid ;  these  Jaegeers  might  probably  amount  to  f  of 
the  whole,  leaving  ^  for  the  private  purse  of  the  emperor.  On  the  other 
hand  these  totals  are  not  the  whole  extracted  from  the  people ;  at  least} 
more  might  be  added,  for  local  impositions,  expences  of  collections, 
dues  to  village  and  district  officers,  &c. 

The  amounts  were  first  taken  from  the  Meezan  ol  Momalek  of  Moez- 
allah  Mohmundee,  of  Peeshawur ;  written  for  Wulee  Khan  Wuxeer  to 
Ahmud  Shah  Dooranee. 

The  various  items  of  Kabul  and  Peeshawur,  within  a  trifle,  give  the 
stated  totals ;  as  from  his  position  the  writer  must  have  had  opportuni- 
ty to  correctly  ascertain  these  amounts. 

But  when  he  proceeded  to  the  more  distant  places  of  Lahoor  and 
Scinde,  either  from  original  want  of  information,  or  from  errors  of 
transcription,  the  items  and  totals  can  in  no  respect  be  made  to  cor- 
respond. 

Recourse  has  therefore  been  taken  to  the  Chuhar  Gulshun ;  and  as  of 
it,  the  totals  correspond  with  the  totals  of  the  Meezan ;  the  details  also 
of  the  first  work  were  accepted  as  correct  and  are  used  for  Lahore, 
Moltan  and  Tutuh.  The  rupee  in  quantity  of  silver  may  be  taken  as 
equal  to  that  of  the  present  Company's  rupee. 

Whether  the  countries  have  improved,  since  these  periods,  is  a  ques- 
tion ;  but  I  should  be  inclined  to  think  they  have  retrograded. 
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Ktbo]  and  all  the  trans- Indus  states  have  deteriorated ;  Cashmeer  was 
ever  oTcrrated*  The  removal  of  the  grand  governments  from  Delhi  as 
a  centre,  with  the  alterations  of  the  lines  of  trade,  must  all  have  opera- 
ted on  those  quarters  distant  from  the  sea  and  from  the  capital,  hence 
it  may  be  questioned  if  these  amounts  of  revenue  are  at  the  present 
moment  exceeded. 

What  maj  he  effected  under  an  enlightened  Government  and  a  con- 
tinuance of  peace,  remains  to  be  seen. 
Bevenues  of  the  Soobuh  of  Ejibul. 

CityofKabul,    10,53,597 

Koh-damun. 

Ushturgram, ,. 1,16,109 

Ertalef,   2,35,164 

Kah-duruh,    74,572 

Lumghan, 78,612 

Bulkhak, 7  8, 642 

Muhood  Urakee,  between  Ka- 
bul and  Nugruo, 76,454 

Sal,  Oolong,  near  Sirchushmuh,       33,359     6,99,567 
Lhoogord. 

Lhoognrd, 2,15,721 

Mnedan, 65,525 

Huzaruh  Behsood, 1 5,000    2,96,246 

GnzDoen,. called  Nawur^    93,155 

Gnznnen,    76,425 

Gurdecz, 7,500     1,77,080 

ZermoL 
Ghoorbund. 

Ghoorbund,     46,279 

Kahmurd,  61,250 

Bamean  Zoohak, 37,500     1,45,029 

Ponjeer  or  Ponjsheer. 

Punjeer, 30,625 

Nujmo, 37,500 

Budruo, 27,500 

Ulusa, 15,000     1,10,625 

Nungnuhar  or  Julalabad, 75,952 
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Sorkhab. 

Huknmabad. 

Chupral. 

Kashkoot. 

Konur. 

Kamuh. 

Koot  Teenih. 
Lumghanat. 

Ueeshung, 3,01,714 

Mundrawur,   1,98,639 

Eslamabad, 65,242 

Ulungar, 69,647     6,44,242 

Modern  Kabul. 

Begram  or  Peeshawur, 4,55,000 

Panjabee  Afghan. 

Mohmund. 

Khuleel. 

Daoodzuee. 

Kugyanee. 

Hustghur  or  Husbtnugur, 3,68,525 

Khalsub,  in  various  places, 86,481 

Yoosufzuee. 

Suwad,  capital  Mungloor, . . . «        50,000 
„        „      Punjkooruh,. .  ..  1,125 

Boneer,  Mundure,  Lungur-koot,      50,000     1,01,125 
Bujoor. 

Konur, 51,000 

Cbugan,  Surue, 12,500 

Butkee  Kool  or  Punch  ? 1 8,850 

Lushkurpoor  or  Soor  Kumur,. .        12,500       94,850 
Bungushat. 

Korum, 2,09,441 

Kohat,    60,000     2,69,441 

Nughz  or  Zudran, 3,851 

Bunwan, 

Grand  ToUl, 45,81,610 
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DistricU  remaining  to  modem  Kabul,  . .  32,02,338 

„      acquired  to  the  Punjab, 13,79,272 

Cashmeer. 

Meraj  and  Kamraj, 25,00,000 

Kishtewar, 1,00,000 

Tebbut,  small,    2,00,000 

„       large. 
Buloor  containing  the  temple  of  a 
celebrated  idol. 

Pukulee, 1,90,800         29,90,800 

Moltan. 

Moltan,   31,80,683 

Debalpoor, 6,09,681 

JBhukur, 6,59,931 

Shewestan  or  Shewan, 2,90,740 

Nughurabad,  or  Deeruh,   6,25,594         53,66,530 

Totiih. 

Tutuh, 7,99,383 

Hajeekhan  rather  Chachgan, 2,01,737 

Chukurhaluh, 4,30,377 

Nusrpoor,   3,01,411          17,32,908 

The  Soobuh  of  Lahoor. 

Buet  Julundur, 35,94,625 

Dooabe  Baree,    49,33,927 

„         Chunaoo, 10,66,212 

„        Jhoobut, 23,17,208 

„        SendSagur, 35,14,996 

Dhum  Mulookee,  3,75,518 

Kanguruh,  Nugurkoot, 6,78,121 

Chumbuh, 1,15,000 

Kuhloor,  capital  Pulashpoor, 45,000       1,66,40,606 

€iind  Total  of  Trans-Sutluj  India, 3,13,12,514 

Now  thufl  distributed. 

i^ttDJab,  Enghsh, 

liahoor,           „ 1,66,40,606 

Moltan,           „     31,80,683 

Daruhjat,        „     6,25,594 

Dcbalpoor,      „     6,09,681 

Acquired  from  Kabul,  trans-Indus, 13,79,272      2,24,35,836 

6  o 
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Kabul  Dost  Mohummad,    32,02,338 

Caahmeer  GulabSing, 29,90,800 

Scinde  English. 

Tutuh,  „  17,32,908 

Bhukur,  „  6,59,931 

Shewan,  „  2,90,740        26,83,579 


Grand  Total,  three  crores,  thirteen  lacs,  twelye 
thousand,  five  hundred  and  fourteen  rupees,     3,13,12,514 


*\^^^^^^^^r^^^V^^^^^^^^^^^*^^^<^^^^^^w^^^^*^ 


An  Eighteenth  Memoir  on  the  Law  of  Storms  in  India,  being  tki 
Cyclone  of  \2th  to  Uth  October  1848  in  the  Bay  of  Bengal.  By 
Henry  Piddington,  President  of  Marine  Courts. 

[Throughout  this  paper  the  word  Cyclone  designatee  a  Circular  StoTm.^H«  P.] 

Part  I. 

Between  the  dates  aboye^stated  a  Cyclone  of  excessive  violence  which 
probably  originated  in  the  China  Sea  on  the  7th*  settled  down  in  the 
middle  of  the  Bay  of  Bengal  in  about  Lat.  17^  47';  Long.  88^  18^; 
and  travelled  up  to  the  N.  41®,  West  to  Point  Palmiras.  From  this 
spot,  and  on  this  rhumb,  it  exactly  crossed  the  track  of  both  the  wA- 
ward  and  inward  bound  ships,  and  this  at  a  busy  season,  so  that  much 
destruction  of  life,  and  loss  of  property  took  place  amongst  those  who 
were  ignorant*  neglectful,  or  despisers  of  the  Law  of  Storms ;  seven  ves- 
sels having  disappeared  and  fourteen  being  dismasted.  But  on  the  other 
hand,  as  will  be  seen  in  the  Logs  and  in  the  Summary  and  Notes  which 
follow  them,  we  can  now  adduce  numerous  and  striking  examples  in 
which  ships  have  distinctly  and  unquestionably  been  saved  from  severe 
straining  and  damage,  and  in  some  instances  probably  from  foundering) 
by  the  careful  attention  of  their  commanders  to  the  precepts  of  the  new 


*  Of  which  I  have  little  doubt.  It  may  have  oome  in  from  the  Pteifie  Oeeao ;  th» 
term  stttM  doym  will  be  rabsequently  eiplained. 
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10  distiocdj  indeed  that  I  shall  at  the  close  of  this  Memoir 
gjfe  a  list  of  the  whole  of  the  vessels  with  a  brief  note  to  each,  describ- 
ing their  mana^meat  and  what  it  should  hare  been  according  to  our 
niks^  which  every  sailor  can  verify  upon  the  chart  with  the  Log  be- 
fore him.  This  may  probably  offend  some  few  individuals  at  first,  but 
I  eotreat  them  to  recollect  that  it  is  only  by  pointing  out  their  errors  in 
jodgment  that  we  can  enforce,  and  so  to  say,  juttify  our  science  to  the 
]»ofes8ton  at  large.  They  may  be  comforted  too  with  the  reflection 
tint  fifteen  years  ago,  had  I  then  commanded  a  ship,  I  should  myself 
probably  have  been  found  in  the  list  of  the  bliinderers. 

The  Cyclone  cannot  be  said  to  have  been  felt  as  a  heavy  gale  be- 
Tond  Kedgeree  and  Saugor.  At  Calcutta  we  had  nothing  but  the  outer 
ind  wying  gusts  of  the  storm  circle  on  the  13th,  14th  and  15th,  and  the 
Buometer  was  not  below  29.70,  but  there  was  quite  enough  to  enable 
me  to  amiounce  correctly  in  the  newspapers  what  had  taken  place  in 
the  B«7,  and  thia  was  soon  amply  confirmed  by  the  arrival  of  numerous 
&Disflted  vessels ;  and  the  lessons  these  afforded,  as  contrasted  with 
those  who  could  (airly  claim  credit  for  good  management  were,  as  will 
he  leen  not  few  nor  unimportant. 

like  the  Cyclone  which  passed  over  Calcutta  in  June  1842,  and  which 
fcnns  the  subject  of  the  seventh  of  these  Memoirs  (J,  A.  S.  Vol.  XI.) 
the  opportunity  was  not  one  to  be  neglected,  and  I  have  spared  no  pains 
to  coQect  every  line  of  information  which  could  be  obtained,  and  I  have 
BBKh  pleasure  in  thanking  the  Public  Officers  of  the  Marine  Depart^ 
meiits,  Merchants,  Commanders  and  Officers  of  ships,  all  of  whom  with 
^  exception  of  two  or  three  were  most  attentive  to  my  requests,  and 
some  of  them  most  zealous  in  procuring  from  the  unwilling,  the  dilatory, 
or  the  diffident,  copies  of  their  logs  and  notes,  or  replies  to  what  must,  to 
11^7 1  dare  say,  have  appeared  my  troublesome  or  useless  queries.  I 
^ve  been  however  able  to  establish  with  confidence  by  the  ample  records 
<xf  this  Cyclone  many  points  of  high  importance  to  the  mariner  in  his 
H^proach  to  our  dangerous  river,  so  as  to  afford  him  at  length  a  code  of 
practical  directions  how  to  manage  on  their  approach,  and  to  corroborate 
mch  of  which  we  had  before  rather  inferential  than  direct  evidence. 

b  the  arrangemoit  of  this  Memoir  as  in  the  former  ones  I  have  first 
9^  the  various  logs  and  notices,  commencing  with  those  fran  the 
^''^  side  of  the  Bay  in  the  Andaman  sea  and  on  the  eastern  and 

5  o  2 
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north-eastern  coasts  as  far  as  Chittagong.  These  are  followed  by 
those  of  the  inward  hound  vessels  from  Madras  and  Europe,  and 
then  hy  those  of  the  ships  which  stood  to  sea  from  the  Sand  Heads. 
The  logs  of  the  Pilot  and  Light  vessels  are  included  in  the  Tabular 
statement.  I  have  then  in  a  Summary, detailed  the  grounds  on  wbich 
the  places  of  the  centre  are  laid  down,  and  the  rates  of  travelling,  and 
the  Summary  is  followed  by  Remarks  on  the  various  phenomena  which 
this  Cyclone  has  so  well  exhibited,  and  which  are  so  essential  to  advance 
our  knowledge  of  their  causes,  and  as  warnings  of  these  terrific  meteors, 
and  upon  Diagram  No.  lY.  which  affords  by  contrast  a  very  remarkable 
and  important  lesson.  I  have  then  given  a  brief  review  of  the  managemeot 
of  each  ship  and  a  statistic  summary  of  the  whole,  which  will  be  found  of 
great  interest.  The  concluding  section  is  one  of  Practical  deductions  for 
the  management  of  inward  and  outward  ships  at  or  nearing  the  Sand 
Heads,  on  the  approach  of  a  Cyclone,  which  I  trust  maybe  found  usefol 
to  the  careful  mariner  who  has  the  interests  of  his  country  or  of  his 
owners  at  heart.  I  should  not  omit  to  state  that  this  memoir  was 
ready  in  September,  but  the  arrangements  of  the  Journal  would  not 
permit  of  its  being  then  published.  As  however  a  Cyclone  might  haw 
occurred  in  October  when  the  practical  directions  would  have  been 
useful  to  the  outward  bound  ships,  I  applied  to  the  Secretary,  Mr. 
Laidlay,  for  the  permission  of  the  Council  to  publish  that  part  in  the 
newspapers,  which  was  most  readily  accorded.  Numerous  copies  of  it 
were  distributed,  and  Government  was  also  supplied  with  them  for  the 
use  of  the  Pilot  and  other  sea-going  vessels  in  its  service. 

Abridged  Log  of  the  Brig  Teak  (No,  2  on  the  Chart)  Captain 

McFarlane, /rom  Pinang  to  Calcutta,  Civil  Time, 
The  Teak  left  Pinang  on  the   1 9th  Sept.  1848,  but  only  passed  the 
Sayer  Islands  on  the  6th  Oct.     On  the  8th  Oct.  in   1 1^  20'  N.  Long. 
96.31  East,  had  moderate  breezes  S.  £.  and  by  midnight  had  a  strong 
gale  and  hard  gusts  at  S.  W. 

On  the  29th  October,  strong  breezes  S.  S.  W.  to  south,  with  squalls  and 
rain,  8  a.  m.  Simp.  29.94,  Bar.  30.45. 

10/*  Oct.— Wind  from  S.  b.  W.  to  S.  S.  W.  and  south,  strong  breeze,  hud 
squalls  and  rain,  the  squalls  veering  to  S.  W.  very  uncomfortable  sea.  Noon 
Lat.  \5o  13'  N. ;  Long.  93°  48'  East;  a.  m.  Simp.  29.84.  Midnight  in  50 
fathoms  water. 
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lUh  Oef.— Rnnning  throughout  to  the  W.  N.  W.  from  5  to  8  and  9 
knots,  iritb  wind  South  to  6  a.  M.  and  then  S.  S.  E.  throughout,  with  heavy 
iquaUs  and  gnats,  hut  moderating  at  times  before  noon,  when  Lat.  15^  Id' 
North;  Long.  9lo  26'  East;  Bar.  29.65.  Ther.  81o  a.  m.  2  p.  m.  Bar.  bad 
fallen  to  29.60. ;  making  preparations  for  bad  weather.  Midnight  strong 
gale  and  very  high  sea. 

\2th  Oei,— To  Noon  running  to  the  N.  N.  W.  6  and  8  knots.  Wind 
S.  S.  E.  to  3  A.  M.  when  South  and  S.  S.  E.  again  at  8  a.  m.;  6  a.  h. 
fnrions  gale,  the  sea  a  sheet  of  foam.  At  Noon  Lat.  \S^  9'  North ;  Long. 
90O  CO'  East;  Bars.  8  a.  m.  29.47  and  29.50  ;  Simp.  30.20 ;  Ther.  81o  Noon 
Ban.  29.50  and  29.47 ;  Simp.  30.10;  Ther.  82o.  p.  m.  Gale  and  sea  increas- 
ing and  vessel  ready  to  broach  to ;  hove  to,  wind  S.  S.  E. ;  3  p.  m.  blowing 
funonaly,  a  deluge  of  rain  and  fearful  sea;  4  p.  m.  wind  S.  E. ;  6  p.  m.  Bars* 
29.40  and  29.45 ;  Simp.  30.05 ;  Ther.  62°.  At  8  p.  m.  Bar.  2958  and 
29iO;  Simp.  30.16 ;  Ther.  82o.  At  10  p.  m.  Bars.  29.64, 29.60 ;  Simp.  30.20 ; 
Ther.  829 .     Midnight  clearing  a  little. 

13/i  Oct. — Lying  to.  To  noon  wind  S.  E.  strong  gale  and  high  breaking 
tea,  weather  clearing  now  and  then ;  at  6  a.  m.  a  bank  of  clouds  to  the  N,  W. 
6  A.  M.  Bars.  29.65  and  29.52 ;  Simp.  30.26 ;  Ther.  Sli^.  Noon  29.65  and 
29.63;  Simp.  30.25;  Ther.  82o.  Lat.  ISo  37'  N.;  Long.  89.  1?.  E.;  p.  m. 
^ind  as  before ;  very  high  and  confused  seas  running  in  Pyramids  and  con- 
stoutly  breaking  :  besides  a  very  high  sea  from  the  S.  E.  another  equally 
bigh  from  the  S.  W.,*  had  all  the  appearances  of  what  is  said  of  the  sea  in 
and  after  a  hurricane  or  Tyfoon.  At  7-30  p.  m.  finding  the  weather  had 
cleared,  though  still  blowing  a  hard  gale  in  unequal  gusts,  borne  up  W.  N.  W. 
and  by  8  got  sail  fairly  set.  To  6  p.  m.  Bars.  29.60  and  29.60 ;  Simp.  30.25  ; 
Ther.  82o.  At  10  p.  m.  29.68  and  29.66 ;  Simp.  30.30 ;  Ther  83o.  Midnight 
strong  gale  hard  gusts  and  overcast  sky,  sea  very  confused. 

\Ath  Oct. — A.  M.  wind  S.  S.  E.  4  a.  m.  cleared  up.  8  a.  m.  Bars.  29.70  and 
29.70;  Simp.  30.30;  Ther.  83o.  Noon  Bars.  29.65  and  29.65;  Simp.  30.20; 
Ther.  83« ;  Noon  Lat.  Obs.  19o  18'  N. ;  Long.  Chr.  67°  51'  East. 

Abridged  Log  of  the  Schooner  Joven  Corinna  (No,  I  on  the 
Chart)  Capt,  C.  S.  Bundle  from  Calcutta  to  Moulmein,  Civil 
Time, 

The  Joven  Corinna  yraa  at  Noon  8th  Oct.  in  Lat.  16^  16'  N. ;  Long. 
91*"  23'  East ;  with  a  light  breeze  from  the  East ;  Bar.  29.74 ;  Simp. 

*  The  vessel  was  now,  as  will  be  seen  on  DiagraiD,  No.  IL  jnst  without  the  circle, 
bmI  in  that  part  of  it  where  the  ro  on  soon  is  probably  forcing  its  way  beneath  the 
lifted  part  of  the  Cyclone.  And  to  this  we  may  attribute  the  double  sea  so  clearly 
docribed  here.      The  bank  of  clouds  was  undoubtedly  the  body  of  the  Cyclone. 
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29.14  ;  Ther.  86^.  At  6  p.  m.  Bar.  29.72;  Simp.  29.10  ;  Ther.  85. 
Wind  £.  N.  £.  to  midnight ;  vessel  standing  to  the  S.  £.  with  a  heavy 
head  sea. 

9th  Oct. — Steady  E.  N.  E.  winds ;  increasing  at  8  a.  m.  with  cumuli ;  Bar. 
29.71 ;  Simp.  29.16 ;  Ther.  85^ ;  heavy  swell  from  E.  S.  E.  made  prepsratioos 
for  bad  weather.  Noon  strong  gales  East;  Lat.  14^  4/' ;  Long.  91^  54'  East; 
Bar.  29.65 ;  Simp.  29.10;  Ther.  85.  Cumuli  throughout;  8  p.  m.  to  midaight 
moderate ;  Bar.  29.69 ;  Simp,  29.38 ;  Ther.  85o . 

lOth  Oct. — 4  A.  M.  nearly  calm ;  by  8  steady  S.  S.  E.  winds,  cloudy,  Ca- 
mulo-stratus  and  Nimbi.  Noon  steady  wind  South ;  Bar.  4  a.  m.  29.70 ; 
Noon  29.67;  Simp.  29.10  and  29.05;  Ther.  85<»  and  86"*;  Lat.  15.37; 
Long.  92o  20^  East ;  2  p.  m.  wind  in  a  strong  squall  from  arched  Nimbi  shift- 
ed to  S.  W. ;  by  3,  it  is  marked  W.  S.  W.  strong  gales  and  fierce  squalls  with 
heavy  rain  from  arched  Nimbi  with  a  very  high  and  irregular  swell  and 
sea  on.  At  6  wind  S.  W.  At  8  Bar.  29.66 ;  Simp.  29.12;  Ther.  84^  mo- 
derating a  little,  but  at  midnight,  as  before.  Clouds  marked  aa  dense  stratus 
and  arched  Nimbi. 

l\th  October. — ^a.  m.  wind  S.  S.  W.  fierce  gale  and  fearful  squalls, but 
moderating  to  noon  when  fresh  winds  and  cloudy ;  5  a.  h.  wind  S.  b.  W.  At 
7  A.  M.  Bar.  2972;  Simp.  29.70;  Ther.  84°. Noon  Lat.  Obs.  15«  21' N.; 
Long.  940  26';  Bar.  29.70;  Simp.  29.17;  Ther  40.  p.  m.  wind  South,  5 
p.  M.  8.  b.  E..  6  8.  S.  W. ;  towards  midnight  increasing  again  to  strong  gale 
and  furious  squalls  at  intervals.    Dense  strata  rising  S.  £. 

\2th  October. — a.  m .  strong  squalls  and  rain,  heavy  banks  of  douds  con* 
stantly  rising  from  S.  S.  Eastward ;  7  a.  m.  wind  S.  b.  W. ;  9  S.  S.  W.  Nooa 
very  unsettled  but  wind  lighter;  Lat.  Acct.  15<>  25'  N. ;  Long.  94<*  14' 
East;  Bar.  at  8  a.  m.  29.70,  at  Noon  the  same ;  Simpiesometer  29.17  and  18; 
Ther.  62  and  63 ;  p.  m.  wind  S.  S.  VF.  thick  gloomy  weather,  wind  veering  to 
S.  W.  occasionally  and  from  E.  to  South  and  S.  b.  E.  Clouds  dense  stratoi 
throughout.  Barometer  1  p.  m.  29.63 ;  at  5,  29.64 ;  and  at  8,  29.67.  Simp,  st 
the  same  hours  29.15,  29.17  at  29.22  to  midnight ;  weather  at  times  inelined 
to  clear  up  but  squalls  continuing  at  intervals. 

13/A  October. -^By  noon,  Lat.  Obs.  15o  50^  N.,  Long.  93°  IP  East;  Bur. 
29.73 ;  Simp.  29.26 ;  Ther.  82o. ;  winds  variable  from  S.  b.  E.  3  or  4  points, 
with  squalls  and  rain,  but  weather  breaking  up  and  at  midnight  fine. 

Abridged  Extract  from  the  Log  of  the  Schooner  Enigma,  {No.  3  os 
the  Chart,)  Captain  Connbw,  from  Singapore  to  Caleuttm,     CitU 
Time. 
Noon  9th  Oct.  1848,  in  Lat.  13o  4'  N. ;  Long.  94o  43'  East;  Bar.  29.45. 

Steering  to  the  N.  W.  b.  N.  with  a  strong  S.  S.  W.  breeze  and  drizzling  raia. 

Studding-sails  set ;  p.  m.  hard  gales  from  S.  S.  W. 
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lOtk  Oct. — A.  M.  moderate  breeze.  5  knota,  from  south.  At  noon  the 
Bmpna  was  in  Lat.  Acct.  15o  17',  N. ;  Long.  93o  lO"  East,  with  a  fresh  gale 
marked  S.  S.  W.  at  noon  and  south  p.  m.  and  running  to  the  N.  W.  4  p.  m. 
wind  S.  S.  W.  10  p.  m.  S.  W.  ;  strong  gales,  rain,  and  hard  squalls.  Bar.  at 
Mon  29.45. 

Uth  Oct, — A.  M.  strong  gales  S.  S.  £.  at  8,  and  S.  £.  at  noon.  At  day- 
%bt  moderate,  with  drizzling  rain ;  studding-sails  set.  Noon  increasing  heayy 
M  throughout;  Lat.  Aoet.  l/^*  24';  Long.  90^  65'.  p.  m.  S.  £.  b.  E.  1.30 
p.  M.  wind  hauled  to  the  S.  E.  in  a  tremendous  squall ;  to  midnight  blowing 
btrd  and  sea  getting  up. 

l^k  Oc^.— A.  M.  continued  heavy  squalls ;  Tessel  scudding  to  the  N.  W* 
V  W.  Noon  Lat.  Obs.  19  19';  Long.  Chr.  90o  28'  £,;  p.  m.  wind  marked 
£.  S.  £.;  and  at  midnight  S.  E.  Strong  gales.  In  the  remarks  the  wind  is 
nid  to  be  from  £.  S.  £.  to  S.  S.  £.  (i.  e.  up  to  noon  of  13th.) 

13t&  Oct. — A.  M.  wind  about  8.  £. ;  9  a.  if .  signalized  to  go  to  sea  from 
Pilot  brig;  noon  bore  N.  W.  to  N.  £.  b.  N. ;  p.  m.  lying  to  with  the  wind 
a(  Esit;  midnight  £.  S.  £. ;  sunset  the  gale  was  tremendous. 

l4/i  Oer.— A.  M.  moderating  a  little.  Lat.  Indiff.  Obs.  21o  12'  in  17  h. 
6  p.  M.  wind  south ;  midnight  terrific  gale ;  daylight  moderating  again,  8 
A.M,  wind  S.  W.;  noon  more  moderate;  Lat.  20<>  53';  p.  m.  ran  into  the 
Hot  station,  and  up  to  Sangor. 

In  t  note  to  me  Capt.  Coimew  says :  "  We  brought  it  up  with  us  from 
the  Sayer  Islands  (in  Lat.  8«».  28' ;  Long.  97®  40') ;  first  in  a  terrific 
Mjoall  from  the  S.  W.  round  to  south,  and  then  steady,  S.  S.  W.  to  S. 
£.  tiUI  made  the  Pilot  on  the  13th. 

At  Kyook  Phyoo,  on  the  Arracan  Coast,  Lat.  19''  26' ;  Long.  93®  34', 
^rom  the  9th  to  the  14th  Oct.  the  Barometer  Register  with  which  I  am, 
by  the  attention  of  the  authorities  at  that  port,  regularly  furnished,  is  as 
follows : — I  take  only  that  at  noon^  as  there  is  nothing  notable  in  the 
weather,  and  I  give  it  only  to  show  the  limits  of  fine  weather. 

Dste.  Bar.  Ther.      Winds.  Pressure  of  wind.  Sky.        Remarks. 

lbs.  per  sq.  ft. 

W.  29.90  870  {^^'^1^^'-  ^'l '''  Cle..{aS;-^,,'^, 

10th,  29.89  86«  E.S.E.        19.    „         cloudy.  { fi'°3«yf"«»'  "* 

r  Blowing  fresh  with 
Htb,  29.84  81o      East  to  E.S.E.    24     „  „  <      rain  and  squally 

L     appearance. 
12tii,  29.80  830       East  to  S.S.E.    22     „  ,,  Ditto        ditto 

M  clear.   Moderate  and  fine* 


13ih,  29.80  840  \  ^'\^^^' }  17 


Hth,  29.86  810      N.WtoNN.W    14     „  „       Ditto       ditto 
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The  official  report  from  Akjab,  through  the  Superintendent  of 
Marine,  and  that  in  reply  to  a  letter  addressed  by  me  to  Mr.  Llewelyn, 
Harbour  Master  at  that  port,  say  : — 

On  the  1 1  th  October  the  day  previous  to  the  new  moon,  the  weather  ex- 
hibited a  wild  aspect ;  cloudy  with  thunder,  lightning  and  rain  during  the 
night,  with  the  wind  from  Northward  and  the  Eastward ;  during  the  day  blow- 
ing very  fresh  at  intervals ;  Barometer  standing  at  29.60. 

H.  C.  Schooner  Spy^s  log  (at  anchor  in  the  harbour  of  Akyab)  forwarded 
also  by  Mr.  Llewelyn,  says — a.  m.  wind  £.  S.  £. ;  noon  fresh  squalls  from 
the  Eastward  and  a  heavy  swell ;  midnight  moderating. 

On  the  1 2/ A  Oct,  weather  cloudy  with  fresh  squalls  from  £.  S.  £.  Barometer 
at  noon  falling  to  29.55 ;  during  the  night  squally  with  thunder,  lightning 
and  rain  from  the  Northward  and  Westward. 

Spy^s  log ;  daylight,  wind  E.  S.  £. ;  noon  strong  gales  and  heavy  squalls ; 
Bar.  29.65;  8  p.  m.  wind  E.  S.  E.  midnight,  weather  the  same. 

\Zth  Ocf.— Blowing  fresh  from  Eastward  and  £.  S.  £.,  causing  a  heavy 
swell  in  the  Harbour,  but  still  had  no  appearance  of  a  gale ;  the  most  remark- 
able feature  was  the  immense  rise  of  tide,  which  had  never  been  known  by 
the  oldest  inhabitants  here  to  have  risen  to  such  a  height ;  but  it  is  a  fact 
that  the  whole  coast,  from  Cheduba  to  Chittagong  during  this  time  wu 
inundated  for  miles  in  shore,  as  well  as  at  this  place,  evidently  showing  tfasi 
it  must  have  been  blowing  from  the  S.  W.  impelling  the  waters  to  the  Noitii- 
ward :  Barometer  29.50. 

Spy^%  log  A.  M.  strong  gale  S.  E.  and  cloudy ;  noon  dark  cloudy  weather 
with  heavy  squalls  south.  Midnight  moderate  but  squally;  Bar.  not  observed. 

\Ath  Oct, — Weather  still  looking  wilder,  clouds  passing  with  greater  velo- 
city from  the  Eastward,  tides  still  very  high ;  heavy  squalls  from  East  and  K 
S.  E.  causing  a  high  swell  in  the  Harbour  and  a  very  high  sea  on  the  bar, 
and  as  far  as  the  eye  could  scan  the  horizon  the  weather  indicated  a  very 
windy  appearance,  and  that  there  could  scarcely  be  a  doubt  but  a  gale  was 
blowing  not  very  far  away  from  this  port ;  Barometer  29<>48. 

Spy^s  log ;  wind  S.  £.  and  South  with  a  heavy  swell 

Ibth  Oct. — Blowing  fresh  at  intervals,  winds  veering  gradually  to  S.  E.; 
during  the  middle  of  the  day  heavy  squalls  from  S.  E.  inclining  to  the 
Southward  with  very  heavy  gusts  of  wind  at  intervals,  accompanied  with 
rain ;  4  p.  m.  Barometer  commenced  to  rise,  29.55 ;  the  wind  towards  sunset 
shifted  to  Southward  and  Westward ;  at  daylight  of  the  16th,  the  weather 
resumed  quite  a  settled  appearance ;  Barometer  29.60.'*' 

*  With  this  report  was  also  forwarded,  copy  of  the  log  of  the  ship  Kirtmn 
Finlay  from  Galle  to  Akyab,  and  therefore  crossing  the  Bay  on  a  N.  £.  track,  but 
unfortunately  only  one  position,  that  of  the  10th  October,  in  Lat.  13°  ^9'  N.  {  Long. 
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Chiitaffonff, 

A  letter  from  CtiittagODg  published  in  the  Calcutta  Englishman  ot 
the  30th  October,  says : — 

**  The  tide  at  Chittagong  was  unusually  bigh  during  the  day  on  Friday  tbd 
Idth  inst.,  but  at  high  water  at  night  it  ros6  to  its  utmost  height,  being  1 
foot  7  inches  higher  than  the  usual  spring  tides  at  the  Suddur  Ghat.  For- 
tonately  it  was  a  Tety  calm  night,  for  a  very  little  wind  would  have  speedily 
driTcn  the  water  over  the  little  bunds  which  protect  the  adjacent  salt  golahs, 
contuning  at  present  about  50  lacs  of  Rupees  worth  of  salt. 

"The  natives  say  that  the  whole  island  of  Kotubdea  was  submerged,  the 
witer  being  4  or  5  feet  aboVe  the  river. 

"I  find  that  what  1  have  written  has  not  much  to  do  with  the  cyclone, 
except  ss  shewing  that  some  unusual  influence  must  have  been  at  work  in 
the  Baj  to  produce  the  extraordinary  high  tides  here.  By  the  kindness  of  a 
fiiend  I  am  enabled  to  give  the  fall  of  rain  at  0  foot  11  inches  on  the  Idth, 
ssd  0  foot  05  inches  on  the  14th.  The  same  authority  states  that  the  Baro- 
meter was  high  throughout  the  two  days.  As  far  as  I  observed  the  wind,  I 
tbink  it  blew  chiefly  from  the  South  and  South-East,  especjjdly  oti  the  14th. 
The  tides  continued  high  on  the  15th,  biit  gradually  diminished.'' 

Bxtraet  from  the  Log  of  the  Schooner  Eagle,  Capt.  Darby,  (No.  4, 
la  the  Charty)  from  Calcutta  to  Arracan.    Reduced  to  Civil  Time* 

On  Tuesday,  10th  Oct.  1848,  the  Eagle  was  at  noon  in  Lat.  19©  44'  N.  * 
Long.  90o  35'  E.;  Bar.  29.30;  Ther.  84®,  with  a  steady  E.  N.  E.  breeze  and 
fine  weather,  p.  m.  wind  easterly  till  midnight ;  at  sunset  smart  gales  E.  b. 
N.  North  and  East ;  standing  to  the  S.  Eastward. 

lltk  Oct, — X.  M.  wind  East  and  E.  N.  £. ;  daylight  heavy  squalls  from  East 
snd  N.  £. ;  8  A.  k.  Wind  chopped  to  E.  S.  E.  Noon  moderate  and  cloudy ; 
Ut  190  6';  Long.  Indiffr.  Obs.  91o  15'  East;  Bar.  29.16.  p.  m.  mo- 
derate with  a  heavy  sea  from  the  East.  2  p.  m.  squally  and  weather  threat- 
ening. Wind  p.  M.  East  to  E.  S.  E,  strong  gales ;  4  p.  m.  smart  gales,  and 
•et  itorm  main-sail.  6  increasing  throughout  the  night  to  a  heavy  gale  from 
£.  S.  £.  with  a  tremendous  high  sea.    Bar.  8  p.  M.  29.15 ;  Simp.  29.00. 

Mo  36'  £.  with  a  moderate  Southerly  gale,  is  given,  and  the  copyist  has  most  mis* 
chjevoqiily  omitted  the  distance  ran,  though  the  conrse  and  winds  are  set  down.  All 
that  I  cao  glean  frdUk  it  then  is,  that  at  noon  on  the  1 1th  she  was  under  double  reefs^ 
vind  S.  £. ;  and  by  7.30  she  hove  to  with  a  gale  from  S.  £. ;  that  she  continued  so 
daring  the  12tb,  wind  always  S.  E.,  and  made  sail  only  at  sunset  of  the  13th» 
veicfaing  Akyab  on  the  14th. 
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12f  A. — A.  M.  to  noon,  heayy  gales  £.  S.  £. ;  hoTe  too  on  sUrboaid  tack 
Lit  noon  20<»  2^  N.;  Long.  90o  30^  EuL  p.  M.  wind  £.  S.  £.;  Bar.  29^^ 
and  at  4  p.  m.  windS.  £.;  2  p.  m.  Bar.  29.15;  8  p.  if.  29.05;  at  1% 
28.95.  Heayy  gales. 

13/&.— A.  M.  Bar.  28.90;  6  a.  h.  29.05 ;  10,  29.20;  noon  29.20,  with  a 
tendency  to  rise.  Noon  wind  marked  S.  £.  hard  gale  and  squalls  with 
heayy  rain ;  noon  Lat.  by  Acct.  19o  54';  Long.  89o  12'  p.  m.  wind  S.  £. 
Bar.  2  p.  m.  29.20;  midnight  29.25.  At  11  p.  m.  wind  S.  S.  £. ;  Vessel  here 
too  throughout  this  log ;  midnight  hard  gales  S.  S.  £. ;  heavy  thunder  and 
▼iyid  lightning  to  the  S.  W. 

14/A. — ^A.  H.  moderating ;  noon  wind  south ;  Lat.  19^  56';  Long.  88<>57'; 
Bar.  29.25  and  rising. 

Abridged  Log  of  the  Barque  Ararat,  Capt.  Rouse,  (No.  5  on  the 
Chart)  from  Penang  to  Calcutta.    Reduced  to  Civil  Time, 

lOtk  Oct,— 150  41',  92.45,  squally,  wind  S.  S.  W.  studding-sails  set. 

IIM  Oc<.— Noon  in  17<>  20^;  Long.  91o  37';  Bar.  29.80.  Fresh  breeze 
S,  £.  and  cloudy ;  running  8  knots  to  the  N.  W.  but  at  3  p.  m.  Bar.  29.60. 
Cloudy,  and  ship' preparing  for  bad  weather,  sea  getting  up  and  gale  increaa- 
ing ;  5.30  under  close  reefs. 

12^A  Oct,'-6  A.  M.  wind  £.  b.  N. ;  10  £.  N.  £.  Noon  N.  £.  IncreaaiBg 
gale;  11  saw  a  ship  standing  to  the  S.  £.  Noon  Lat.  Obs.  19^  11'  East; 
Long.  89o  6' ;  Bar.  29.50;  p.  m.  strong  gale  N.  £.  b.  E. ;  sea  getting  up,  4 
p.  M.  Bar.  29.45 ;  10  p.  m.  very  bardie.  Bar.  29.30 ;  midnight  cut  away  the 
starboard  quarter  boat. 

I3th  Oct.— 6  A.  M.  wind  E.  S.  £. ;  gale  terrific.  Noon  Lat.  Acct.  19o  31' 
N.,  Long.  880  6';  Bar.  29.00*  p.  m.  wind  N.  £. ;  2  p.  m.  Bar.  29.40 ;  3  p.  M. 
Bar.  29.00 ;  cut  away  starboard  boat ;  4  p.  m.  Bar.  28.6 :  moderate.  Bree» 
dying  away ;  Bar.  28  70 ;  every  thing  looking  for  a  ''  gale  or  hurricane ;"  6.45 
p.  M.  most  terrific  squall  from  S.W.,  sea  in  a  moment  very  high  and  the  squalls 
more  and  more  powerful ;  8.30  main  top  sail  blew  away ;  Bar.  rising  to  29.10. 
Midnight  hard  gale. 

During  the  calm,  or  whilst  the  Barometer  was  at  its  lowest  point,  the 
ship  was  surrounded  with  birds,  butterflies,  horseflies  and  all  descriptions  of 
flying  creatures  ;  one  snipe  was  caught. 

14M  October, — ^Daylight  more  moderate.  In  45  h,  water.  Noon  Lat. 
Obs.  19032'  N. ;  Long.  86<'  44'  East ;  Bar.  29.55.    Wind  W.  S.  W. 

*  An  error  in  copying,  we  might  at  first  snppose  being  an  oscillation  from  29.30 
at  10  p.  M.  12th  to  29.00  at  noon,  and  29.40  at  2  p.  m.  ;  bnt  Boeftrtt  the  log  of  th 
Barham. 
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Ahfidged  Log  of  the  Schooner  Flora  Macdonald,  Capt.  Murch, 
(No.  6  on  the  Chart)  from  Calcutta  to  Arracan.   Civil  Time^ 

l(Hh  Oc^— Light  breezes  E.  N.  E.  and  cloudy.  Noon  Lat.  20o  34'  N. ; 
Long. 92^  15'  East:  p.  m.  calm  and  cloudy  weather,  current  setting  N.  W. 
2|  knots ;  came  too  in  10  fs.  water  off  St.  Martin's  Island ;  9  f.  if .  wind  from 
Eb  N.  £.  and  sea  getting  up.  Midnight  increasing  strong  gales  and  cloudy, 
with  a  heavy  high  sea. 

Wtk  Oct, — A.  M.  wind  £.  S.  £.  increasing  to  strong  gale  and  heavy  sea  at 
noon  when  Lat.  19^56'  N.;  Long.  92^0'  East  by  Acct. ;  p.  m.  wind  S.  E., 
heavy  gales  and  rain  with  squalls  and  gusts  at  times  to  midnight. 

\2th  Ocf.— Wind  E.  S.  E.  strong  gales ;  Lat.  noon  19o  47'  N. ;  Long. 
dl^lO'  Egst ;  p.  M.  wind  S.  E.  b.  E. ;  weather  the  same  to  midnight. 

\3th  Oc/.— Wind  S.  E.  strong  gales  and  squalls.  Noon  Lat.  20o20'  N. ; 
Long.  90°3(K  E.  by  Acct. ;  vessel  under  bare  poles ;  4  p.  m.  wind  South  and 
S.  S.  E. ;  midnight  weather  the  same. 

Abridged  Extract  from  the  Log  of  the  Ship  Barham,  Capt.  Gimblett, 
(commanded  hy  her  Chief  Officer^  Mr,  Vaile,*)  (No.  7  on  the 
Chart)  from  Madras  to  Calcutta*    Citfil  Time, 

Od.  10*A,  1848.— Noon  Lat.  16o  40* ;  Long.  Chr,  86ol5' ;  Bar.  29.72 ; 
Simpieiometer  29.45 ;  Ther.  84<>;  p.  m.  fresh  but  unsteady  breeze  northerly, 
md  squally  with  a  heavy  swell  from  the  eastward.  At  8  hard  squalls  and 
bcsvy  aea;  making  preparations  for  bad  weather;  11  more  moderate.  Midnight 
Bar.  29.65  ;  Simp.  29.36. 

Wtk  Oct, — ^A.  M.  very  hard  squalls  W.  N.W.  and  heavy  rain  with  vivid  light- 
ning; 2  a.  m.  Bar.  29.58;  Simp.  29.28.  Reduced  sails  to  close-reefed  topsails, 
the  clouds  having  a  red  appearance,  similar  to  what  is  observed  at  sunset ;  7 
A.  M.  glass  riaingt  and  weather  moderating.  Noon  variable  with  passing 
•qulls  and  a  confused  swell;  Lat.  Obs.  l5o22'N.;  Long.  87^1 6^  Course 
8. 730  East,  63';  Bar.  29.68;  Simp.  29.38;  The^.  84 ;  p.  m.  wind  S.  Westerly 
hght  sirs  and  calms,  with  squally  appearance  all  round ;  3.30 ;  breeze  from  the 
S.  W.;  out  2  reefs;  4  p.  m.  W.  N.  Westerly,  a  strong  unsteady  breeze  with  a 
high  tea  and  much  lightning  at  midnight. 

Od.  I2th, — ^A.  M.  unsteady  breeze  N.  W.  and  squally :  Ughtning  has  a  very 
fteuUar  appearance  similar  to  the  flash  of  a  gun.  Barometers  rising  and  fall- 
ing in  a  most  extraordinary  manner  these  last  two  days;  daylight  weather 

*  In  oonsequenoe  of  a  severe  accident  Captain  Gimblett  was  obliged  to  remain  at 
If^^ns.    It  will  be  seen  that  the  ship  conld  not  have  been  confided  to  abler  hands. 

t  The  Barometer  tide  no  donbt,  bat  the  treacherous  moderating  as  well  as  the 
't^  ihy  is  well  worth  notice. 
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moderate  and  cloudy ;  Bar.  29.71-  Out  2nd  reefs.  A  number  of  birds  flew  on 
board,  Snipes,  Ringdoyes,  &c. ;  2  a.  u.  strong  breeze  with  thick  weather  and 
much  rain ;  Noon  Barometer  falhng  to  29.40 ;  Simpiesometer  29.12 ;  weather 
Tery  thick  with  hard  squalls  and  constant  heavy  rain.  Noon  hove  to  under 
main  try-sail  and  main  stay-sail  on  larboard  tack.  Lat.  16*>5\';  Long.  D.  R* 
88*>  23' ;  p.  M.  wind  W,  N.  Westerly ;  weather  very  threatening,  blowing  a 
heavy  gale  with  very  hard  squalls;  3  p.  m.  Bar.  29.27;  Simp.  29.08;  down 
top  gallant  yards  and  masts ;  4  p.  m.  Bar.  29.20 ;  5,  blowing  very  hard.  Ship 
not  moving  ahead,  but  making  as  far  as  could  be  judged,  about  3  knots  bodily 
to  leeward ;  5  p.  m.  wind  veering  to  West  and  W.  S.  W. ;  7  p*  m.  gale  still 
increfising,  squalls  very  heavy.  In  trysail ;  under  bare  poles;  the  squalls  blow* 
ing  a  perfect  hurricane ;  midnight  wind  S,  S.  W.  Bar.  29.36. 

Oct.  ISth, — A'  M.  Blowing  very  hard,  squalls  heavier,  very  high  sea;  a  per- 
fect hurricane;  4  a.  m.  Bar.  29.48 ;  5,  rather  more  moderate  but  still  blowing 
very  heavy.  At  6  wind  S.  S.  E.  Noon  fresh  gale  and  hard  squalk,  LaL 
Obs.  17°52'  N.;  Long.  89^14';  Bar.  29.68;  Simp,  29.30;  Ther.  82* ;  p.  M. 
wind  S.  S.  £. ;  6.15  more  moderate  and  fine ;  bore  up  north ;  midnight  strong 
unsteady  breeze  with  hard  squalls  and  much  vivid  forked  lightning. 

Oct,  I4th, — A.  M.  wind  S.  S.  £.  Increasing  again  to  a  gale;  hove  to  again 
after  making  84'  to  the  north;  6  h.  46  a.  m.  Bar.  29.65.  Bore  up  again; 
Noon  Lat.  19o43'N.;  Long.  88°  44'  East;  Bar.  29.70;  Simp.  29,40 j 
Ther.  84^ ;  4  p.  m,  weather  again  thick ;  hove  too  again. 

Oct.  16/V— Wind  S,  W.;  11  a,  m.  Ran  intathe  light  vessel.  Signal  to 
stand  to  sea ;  passed  many  disabled  ships.     On  16th  got  the  Pilot. 

By  the  attention  of  Capt.  Vaile,  I  am  enabled  to  add  to  the  capital 
log  of  the  Barham,  and  to  the  valuable  lesson  in  Cyclonology  which  it 
affords,  his  remarks  upon  the  signs  of  the  approaching  Cyclone  so  well 
observed  and  so  carefully  recorded  in  it. 

The  first  of  these  is  the  red  shy,  a  phenomenon  well  known  in  the 
j^auritins  hurricanes  and  in  the  China  Sea*  Tyfoons,  but  which  was 
pot  yet  known  in  those  of  the  Bay  of  Bengal,  or  perhaps  does  not  often 
occur.  In  this  case  too  we  have  the  singular,  and  for  scientific  por- 
poses,  very  valuable  peculiarity  that  it  occurred  at  night !  viz.  from  two 
to  four  A.  M.  and  at  a  time  when  the  moon  was  shining  as  brightly  as 
it  conld  for  the  clouds ;  it  being  the  day  before  the  fall  moon,  when  she 
had  at  that  time  an  altitude  of  40  or  50  degrees, 

Capt.  Vaile  states  that  at  this  time  the  whole  sky  was  clouded  vitb 
dense  heavy  looking  clouds,  more  of  which  were  opposite  to,  than  on  the 

*  See  Sulor's  Horn  Book  where  all  that  is  known  of  this  phenomenon  is  stitei 


1849.]  Eighteenth  Memoir  on.  the  Law  of  Storms.  837 

side  of  the  moon.  The  red  colour  extended  over  all,  but  was  in  patches 
deeper  in  some  parts  than  in  others,  and  that  some  clouds  facing  the 
moon  were  of  a  deep  orange  red,  and  that  occurring  at  night  it  was 
the  more  particularly  remarked. 

The  lightning  of  the  12th  he  compares  both  to  the  flashes  of  a  gun, 
ind,  at  times,  to  sparks  as  if  from  a  flint  and  steel.  Altogether  a  most 
,  remarkable  kind  of  lightning.  Very  little  lightning  during  the  strength 
of  the  Cyclone — ^not  more  than  three  or  four  times  altogether. 

The  vibration  of  the  Barometer  and  Simpiesometer  was  noticed  for 
tboni  two  days,  on  one  occasion  it  amounted  to  0.4  (four  tenths)  in  three 
hoars.  At  7  a.  m.  on  this  day  they  shook  out  reefs,  for  the  Bar.  had 
risen  to  29.65 ;  and  at  noon  it  was  again  at  29.20,  and  then  rose  again 
before  finally  falling ! 

Jktraet  Log  of  the  Ship  Wellesley,  Capt.  F.  Arrow,  (No*  8  on 
the  Chart)  from  Madras  to  Calcutta.     Civil  Time. 

1W4  Oclobery  1848.— In  Lat  IS©  40'  N.;  Long.  83o  45'  E. ;  at  noon  breeze 
N.  N.  W. 

llrt  Oc/.— In  Lat.  IS®  15'  N. ;  Long.  86o  8'  East;  at  noon  breeie  N. 
W.  to  W.  b.  N.  with  dark  lurid  appearance  to  the  Eastward,  g[etting  more  dense, 
nd  a  hot  stifling  feeling;  towards  noon  clouds  flying  in  dark  rugged  masses  to  the 
westward ;  upper  strata  in  ridges  from  the  East,  sun  obscure  with  red  glare  on 
tbe  horizon  to  W.  and  S.  W.  looking  like  sunset  in  the  middle  of  the  day ; 
shortened  sail  to  prevent  nearing  it.*  Afternoon  arched  squalls  from  the  N. 
£.  roie,  with  vivid  lightning ;  7  p.  m.  looking  finer ;  made  sail. 

12M  Oc/.— Lat,  16o20'N.;  Long.  87O00'E.;  Bar.  29.60,  Simp.  29.08  ; 
^W.  83® ;  looking  very  threatening  from  the  northward  at  daylight  and  all  the 
lohd  appearance  of  yesterday ;  double  reefed  and  reefed  the  courses ;  wind  West ; 
{Qsty  and  increasing  with  sheets  of  rain  at  times.  3  p.  if.  wind  West ;  still  more 
tkreateaing  and  increasing  to  a  gale ;  furled  every  thing  and  hove  to  under  main 
itaysail  and  trysail.  8  p.  m.  sent  top  gallant  yards  down ;  blowing  a  heavy  gale 
from  the  westward  with  torrents  of  rain ;  8  p.  m.  Bar.  29.50;  Simp.  29.00 ;  vivid 
ligbtniag  and  peals  of  thunder  all  round  and  close  over  the  ship,  the  rain  was  the 
most  tremendous  I  ever  saw,  and  the  squalls  most  furious.  Midnight  wind  com- 
nenoed  veering  to  S.  W. 

nth  Ocf.— Lat  16*  53'  N. ;  Long.  88o  2'  E. ;  7  a.  m.  wind  S.  W.  to  S.  S 
W.  bote  up  £.  N.  £.  to  get  clear  of  the  Cyclone ;  under  close  reefed  topsails  and 
>6M  foresail;  heavy  confused  sea  fi'om  all  quarters  since  midnight.  Noon  wind 
*  The  Cyclone  of  which  Capt.  Arrow  was  folly  aware. 
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shifting  to  southward  and  more  moderate  and  finer  weather;  bore  ap  my  oonrse; 
weather  getting  finer  but  still  coming  up  from  the  southward  in  hard  squalls. 

14M  Oc^.— Lat.  190  07'  N. ;  Long.  880  57'  £.;  gradually  clearing  up  to  a 
strong  southerly  breeze,  but  dark  cloudy  weather ;  at  10  p.  u.  hove  to ;  not  liking 
to  approach  the  Sandheads  till  the  weather  cleared ;  midnight  Lat.  20O;  strong 
gale  increasing  again  from  the  southward,  made  sail  and  worked  off.  I  suppoie 
being  hove  to,  the  tail  of  the  breeze  picked  us  up  again. 

tSth  Oct, — Moderating  from  the  southward. 

To  some  enquiries  made  by  me,  Capt.  Arrow  says  :•» 

**  The  lurid  appearance  which  is  mentioned  is  that  of  a  deep  leaden 
sky.  daring  the  day  time.  There  was  also  to  the  northward  a  heavy 
red  glare. 

For  two  days  afler  leaving  Madras  a  remarkable  halo  round  the 
moon  was  noticed.  It  was  of  considerable  brilliancy,  and  the  orange 
and  blue  colours  Tery  distinct. 

The  arched  squalls  were  remarkably  regular  in  their  formation, 
resembling  those  of  the  Straits  of  Malacca. 

The  thunder  and  lightning  were  most  yiolent  and  intense  from  8 
p.  M.  12th  to  2  A.  M.  13th. 

Hot  and  cold  blasts  were  distinctly  felt.  I  can  compare  the  hot 
blasts  only  to  the  Scirocco  of  the  Mediterranean. 

We  found  a  very  confused  sea  after  bearing  up,  evidently  where  we 
crossed  the  track  of  the  Cyclone." 

Abridged  Log  and  Notes  from  Capt,  Humphries,  Ship  Sea  Pari 
(No,  9  in  the  Chart)  from  London  to  Calcutta  ;  reduced  to  Cioil  l^me. 

From  the  line  to  14^  N.  we  had  strong  westerly  breezes  with  much 
rain  and  gloomy  weather,  with  a  steady  Barometer  and  very  warm 
weather. 

On  Wednesday,  October  IIM.— Lat.  16«>  57'  N.  j  Long.  90© 02'  East;  Bar. 
at  10  A.  M.  290  70' ;  Simpiesometer  29.30 ;  winds  variable  from  S.  S.  W.,  S.  £. 
and  Easterly,  with  fine  weather,  p.  m.  light  Easterly  breeze,  veering  to  N.  £.; 
5  P.  M.  Bar.  29^  60' ;  Simp.  29.20.  At  6  p.  m.  in  3rd  reefr ;  wind  light  and  van- 
able  from  N.  E.  and  N.  W.  through  the  night.  *'  At  sunset  a  red  lurid  light  in 
the  heavens,  but  not  of  such  a  character  as  I  have  remarked  off  the  Cape  previ- 
ous to  violent  gales,  and  in  fact  there  was  no  indication  for  worse  weather 
except  that  of  the  Barometer  and  Simpiesometer. 

\2th  Oc*.— Lat.  170  54';  Long,  89o  06'  East;  Bar.  10  a.  m.  29.35; 
light  rains  and  calms ;  Barometer  and  Simpiesometer  JaUing  at  the  time  when  <Ae 
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ialy  rite  should  take  place.  It  oontinued  to  fall  slowly  but  steadily.  Making 
all  preparations  for  bad  weather.  Ship  covered  with  land  and  sea  birds  and 
insects  which  came  on  board  for  shelter  and  would  hardly  move  when  in  danger 
of  being  trodden  on.  Faint  variable  airs  till  about  2h.  30'  p.  m.  when  a 
lOQtheily  breere  sprang  up,  which  soon  began  to  blow  hard  with  a  most  threat- 
ening appearanoe.  At  4  p.  m.  hove  too  in  about  Lat.  18o  6'  N.;  Long.  89<> 
25' East,  on  the  larboard  tack.  6.30  p.  m.  Bar.  29.15;  Simp.  28.80.  Wind 
increasiog  &8t  at  south,  and  from  8.30  to  10.30  blowing  a  perfect  hurricane 
but  without  veering.  At  8.30,  when  the  wind  was  beginning  to  blow  with  the 
greatest  fury^  the  Bar.  and  Simp,  began  to  rise,  and  continued  to  rise  steadily. 
Midnight  Bar.  29.30;  Simp.  28.95.  Wind  S.  S.  £.,  a  hard  gale  and  heavy 
gnsts  of  wind  and  rain. 

IZth  Oct. — Daylight  wind  S.  E.  very  hard  gate  but  Bar.  and  Simp,  continue 
10  rise;  noon  Lat.  Acct.  18o  20' N.;  Long.  Chr.  89^  26'  £.;  Bar.  29.63; 
Simp.  29.35.  Saw  much  wreck  in  the  forenoon  ;  p.  m.  wind  S.  b.  £.  steady 
southerly  gale  throughout ;  gale  evidently  broken ;  Bar.  and  Simp,  always  rising. 

14M  Oct.-^\0  A.  M.  Bar.  29.75 ;  Simp.  29.32 ;  noon  Lat.  19o  25'  N. ; 
long.  890  05^  East  A  Northerly  set  of  80'  since  the  time  the  ship  hove  too 
on  the  12th. 

Extract  from  the  Log  of  the  Barque  Asiatic,  Capt.  O.  Barlow^ 
(No.  10,  on  the  Chart)  from  Madras  to  Calcutta.     Civil  Time. 

On  the  loth  October,  the  Asiatic  was  at  6  p.  m.  in  55  fs.  Lat.  at  noon  19^ 
41'  N. ;  870  7'. 

Uth  Oct, — ^A.  M.  light  variable  breezes,  apparently  from  the  N.  N.  W.  and 
East;  ship  standing  to  the  N.  E,  and  S.  S.  £• ;  sounded  in  15  fs. ;  at  5,  25  fs. 
noon  squally  from  the  North,  standing  to  the  East;  Lat.  20^7';  Long.  86.56' 
£ast.    At  8  p.  M.  increasing ;  Bar.  29.60. 

12M  Oct. — A.  M.  increasing ;  close  reefs  at  noon,  when  wind  from  the  N.  E. 
Lat.  100  32#.  Long.  88o  19'  East. 

4  p.  M.  Bar.  29.40  9h.  29.26. 

5    38         10..      .14. 

7 .33         11..      .10. 

8     33         12..  28.94. 

Midnight  wind  East,  heavy  gales  but  with  breaks  in  the  sky  at  intervals. 
13tA  Oct, — A,  M.  wind  East,  hard  gales;  7  a.  m.  E.  N.  E.;  noon  Lat.  19^ 
^;  Long,  86<'  8'  East.    1.  30  a.  m.  wore  and  kept  away  North ;  at  3  a.  m« 
Wie  too  under  bare  poles.    Noon  hurricane  from  E.  N.  E. 

1—2  A.  M.  Bar.  28.97         1  —6  p.  m.  Bar,  28.70. 
, 90  —8,, 60. 
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—5 96  —9 90. 

6—9 29.00         10—11    29.00. 

Noon»    28.86         12  mid  night,   ..    29.20. 

4  p.  M.  wind  North ;  at  6  N.  b.  W. ;  8  N.  W. ;  10  to  midnight,  West;  at  8 
blowing  a  hurricane ;  impossible  to  look  to  windward.  Moderating  at  midnight. 
lAtk  Oct. — A.  M.  wind  S.  W. ;  4  A.  M.  S.  S.  £. ;  6  South  to  noon,  when  Lat. 
190  50'  N. ;  Long.  860  51'  East     Fresh  gales. 

Bar.  1—2  a.  m.  29.40.    8  . . . .  29.50.    Noon,    29.70. 

The  Ship  Lady  Sale,  Captain  Castor,  though  not  experiencing  any 
part  of  the  Cyclone,  followed  it  closely  up  the  bay,  and  taking  her  to 
have  been  on  the  12th  about  a  degree  from  the  Wellesley  to  the  South- 
ward— for  I  have  not  been  able  to  obtain  her  position — it  shews  that 
either  the  monsoon  was  following  up  the  Cyclone,  or  that  its  influence 
extended  further  to  the  South,  her  Bar.  register  alone  could  settle  this. 
The  following  note  is  sent  to  me  by  Capt.  Castor : — 

"  October^  1848.— Lat.  130  05' to  18«  2'  N. ;  Long.  BO®  30'  W. ;  S.  S**  07*  E. 

From  the  ninth  to  the  tenth  October,  while  in  the  Madras  roads,  the  weather 
was  very  unsettled,  blowing  in  squalls  from  N.  to  N.  £.  with  incessant  lam  for 
about  48  hours ;  dark  and  gloomy  appearance  to  the  N.  £.  and  N. 

The  *'  Ladi/  Sale'*  left  Madras  on  the  llth  with  6ne  weather,  winds  from  the 
Westward  ;  on  the  12th  and  13th  experienced  very  squally  weather  from  S.  W. 
to  W. ;  on  the  13th,  being  farther  to  the  North,  it  blew  stronger  from  the  West- 
ward, with  puffs  and  an  irregular  swell  from  N.  £.  to  £.,  so  much  so  that  the 
vessel  pitched  her  jibboom  and  flying  jibboom  away,  and  was  obliged  to  ease  her 
by  reducing  sail ;  winds  stronger  from  the  Westward.  On  the  14th  very  fine 
weather  with  thick  huge  clouds  oyer  the  tops  of  the  hills  on  the  coast ;  anchored 
on  the  evening  of  the  14th,  and  found  the  surf  very  low,  the  tides  uncommonly 
high,  weather  clear  and  pleasant,  and  continued  so  for  some  days. 

(Signed)    John  Castob, 

Lady  SaU:' 

Abridged  Log  of  the  Ship  British  Sovereign,  Capt.  Harris, 
{No,  20  on  the  Chart)  from  London  to  Calcutta,     Civil  Time* 

\2th  Oct, — The  ship  British  Sovereign  ran  up  from  7°  North  in  one 
continued  series  of  squalls  and  rain,  with  the  exception  of  about  3h.  from 
8  to  II  p.  M.  of  the  1 1th  October;  wind  throughout  from  W.  S.  W. 
to  W.  N.  W.  On  the  night  of  the  llth  the  stars  had  an  unusually 
briUiant  appearance,  and  the  heavens  were  illuminated  occasionally  with 
a  very  red  glow. 
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ISM  Oct,  A.  M.^Wind  variable  from  North  to  W.  N.  W.  with  heavy  squalls 
of  wind  at  intervals.  At  4  a.  m.  heavy  squalls  from  the  northward,  rising  with 
hesfj  black  clouds.  At  6,  increasing  to  a  steady  heavy  gale  at  west,  with  thick 
dirk  weather  and  incessant  rain ;  making  all  preparations.  Bar.  at  1  a.  m.  29.60 ; 
it  2, 29.59;  at  3,  29.57 ;  at  4,  29.55;  at  5,  29.52;  at  6,  29.50;  at  9,  29.50; 
and  at  Doon  29.50.  10  a.  m.  wind  W.  b.  S. ;  noon  W.  S.  W.  Lat.  Acct.  le© 
37';  Long.  Acct.  38o  38'  £. ;  wind  very  steady ;  set  the  reefed  foresail.  Course 
Kiered,  North,  p.  m.  wind  W.  S.  W.  No  rain  but  thick  dark  cloudy  weather 
ttd  blowing  a  steady  heavy  gale.  6  p.  m.  gale  increasing  with  violent  squalls 
of  wind  and  rain.  At  8  p.  m.  in  Lat.  17®  17'  N.;  Long.  88o  35'  East,  by 
Aect  finding  the  Barometer  rapidly  falling,  squalls  rapidly  increaaiug  in  strength 
lad  the  weather  shewing  every  appearance  of  becoming  worse,  hove  to  at  9 ;  wind 
8.  W.  b.  W. ;  squalls  terrific ;  at  10,  worse,  with  vivid  flashes  of  lightning  and 
heavy  thnnder,  apparently  very  close.  Midnight  blowing  furiously;  wind  S.  W, 
with  a  continuation  of  heavy  thunder  and  lightning.  Barometer  at  1  p.  m. 
29.50;  at  4, 29.45;  at  6,  29.40;  at  7,  29.38;  at  8,  29.33;  at  9,  29.30;  at 
10, 29.37 ;  at  11,  29.25 ;  and  at  midnight  29.20.  Capt.  Harris  considers  that 
he  bad  the  heaviest  weather  from  10  to  11  p.  m. 

13<A  Ocf.— A.  M.  wind  South  ;  3  A.  m.  S.  b.  E. ;  at  4,  S.  S.  E. ;  at  6,  S.  E. ; 
>t8,  S.  S.  £. ;  and  at  11,  South.  From  1  to  4  a.  m.  a  heavy  gale  with  rapid 
guti  of  wind,  sea  rising  (ast.  At  4,  gusts  decreasing  in  strength  to  a  hard  gale 
hot  with  a  high  confused  sea ;  by  8,  wind  rapidly  abating.  Noon  moderate  Lat. 
ty  Acct.  (and  nearly  correct)  17o  38'  N. ;  Long.  88o  33'.  Bar.  at  1  a.  m. 
29.20;  at  2,  29.17;  at  3,  29.10;  at  4,  29.20;  at  5,  29.22 ;  at  6,  29.22;  at  7, 
29.30;  at  8,  29.35  ;  at  10,  29.36 ;  and  at  noon  29.40. 

I  htLiB  placed  this  ship  in  the  chart  as  her  run  and  drift  are  given, 
W  Capt.  Harris  states  that  he  had  no  solar  observations  for  two  days 
prerioai  to  the  12  th,  and  in  such  weather  star  observations  cannot  be 
moch  depended  upon.  She  was,  I  have  no  doubt,  farther  to  the  East- 
*vd  than  she  supposes  on  the  12th,  probably  about  half  way  between 
^  portions  of  the  Barham  and  Sea  Park,  which  would  then  give  her 
Ae  winds  she  experienced  as  the  Cyclone  moved  on  and  lifted  up  to 
^^  way  for  the  monsoon  below  it.  (See  summary.)  The  Cyclone 
^nck  also  may  have  curved  to  the  westward  at  first,  for  it  seems  certain 
uitthe  tornadoes  move  in  waving  or  oscillating  lines,  though  the  aver- 
se it  a  straight  track,  and  from  analogy  we  may  suppose  the  Cyclones 
^  do  the  same. 
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Abridged  Log  of  the  Barque  Charles  Keer,  Capt.  H.  T.  Apple- 
ton,  CNo.  21  on  the  Chart)  from  Mauritius  boound  to  Calcutta, 
reduced  to  Civil  Time, 

12M  October y  1848. — Midnight  lllh — 12tb  moderate  Northerly  breen  and 
dear.  Black  Pagoda  N.  W.  b.  W.  distant  3  miles.  At  2  a.  x.  increasiDg  bree»y 
ship  standing  £.  N.  £. ;  4,  dark  gloomy  weather ;  8  a.  ii.  wind  N.  £.  to  noon ; 
by  10  A.  M.  fresh  gale  and  showers  of  rain ;  noon  hard  gaks,  heavy  squalls  and 
rain  and  confused  sea;  Lat.  by  Acct.  19^  36';  Long.  87<»  52';  Bar.  29.60; 
Simp.  29.30 ;  Ther.  82o.  p.  if.  hard  gales  N.  N.  £. ;  making  all  snug ;  8  p.  m. 
the  same ;  midnight  wind  North ;  Bar.  29.50 ;  Simp.  29.20 ;  Ther.  80o. 

18M  Oct, — Gale  increasing  to  noon  when  heavy ;  veering  by  10  a.  m.  to  W.  N. 
W.  pumps  choked  by  sand  ballast,  and  kept  ship  before  the  wind  to  9  a.  m.  Bad 
made  since  noon  12th,  32  miles  due  South ;  noon  dense  atmosphere,  torrents  of 
rain  and  tket  ;*  all  hands  bailing ;  Lat  Acct.  19<^  02' ;  Long.  87o  27' ;  Bar.  28.90 ; 
Simp.  28.70;  Ther.  79®.  p.  m.  wind  S.  W.  b.  S.  2  p.  M.  glasses  b^an  to 
rise.  7  p.  M,  wind  South.  8  p.  m .  Bar.  29.20 ;  Simp.  29.10.  Heavy  gale 
throughout ;  ship  running  to  N .  N.  £.  and  N.  £.  6  and  7  knots.  Lost  maia- 
topmast  and  mizen  topmast,  at  midnight  more  moderate. 

lAth  Oct^ — A.  M.  wind  South.  5  a.  m.  S.  S.  W.  to  noon ;  by  10  ▲.  v.  fresh 
breeze;  Lat  noon  20<>  14' N.;  Long.  88o  42^  Bar.  29.60;  Simp.  29.40; 
Ther.  83o.    After  which  made  the  Pilot 

Capt  Ken's  priyate  note  book,  kindly  placed  in  my  hands,  saya^ 
after  describing  the  veering  of  wind.  **  Throughout  there  was  a  dense 
atmosphere  and  torrents  of  rain  and  sleet  when  blowing  from  the 
N.  W.  The  Bar.  and  Simp,  gave  timely  notice,  but  nothmg  was  re- 
markable in  the  sky  prior  to  its  commencement^  with  the  exceptioa 
of  an  unusual  bright  appearance  and  twinkling  of  the  stars  on  the  night 
of  the  12th.  The  Bar.  28.9  ;  and  Simp.  28.7  at  noon  on  the  13th, 
when  at  its  height,  and  a  few  hours  afterwards,  they  began  to  rise.  Oi 
the  night  of  the  ISth^f  a  very  heavy  swell  was  setting  in  from  the 
Eastward,  which  broke  very  high  on  the  beach  near  the  Black  Pagods. 
The  sea  very  luminoua  and  occasionally  some  thin  white  clouds  passed 
rapidly  over  the  moon  from  the  N.  Eastward. 

*  This  sleet  was,  Capt.  Appleton  informs  me  true  sleet,  i.  e.  lain  and  anew  «i& 
small  haUstonet,  while  the  wind  was  between  N.  snd  W.  When  it  hauled  to  the 
Southward  it  ceased.  \ 

t  So  in  MSS. ;  11th  and  12th  meant. 
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Abridged  Log  of  the  9hip  Sir  Robert  Sepftngs,  Captain  Stuart, 
(No.  22  OH  the  Chart) t  from  Columho  to  Calcutta,  reduced  to  Civil 
Time. 

Ochiher  lOth,  1848. — At  noon  light  airs  and  hot  saltry  weather,  Gaajam 
beiring  N.  W.  dist.  20  miles ;  Lat.  Obs.  19o  15'  North ;  Bar.  30.9 ;  Ther.  gO®. 
p.  M.  light  variable  winds,  standing  to  the  Eastward.  Midnight  wind  N.  W, 
Memorauhtm.  This  ship  had  been  on  the  6th  in  sight  of  Juggemath  Pagoda, 
bat  had  been  set  down  the  coast  by  the  baffling  winds  and  the  Southerly  current. 

Oct.  11 /A.— To  noon  standing  to  the  Eastward  with  a  fresh  Northerly  and 
N.  N.  Easterly  breeze  and  a  heavy  head  sea.  At  noon  Lat.  18^  55'  North ; 
Long. 860  18'  East;  a  current  setting  to  the  S.  S.  W.  2  miles  per  hour.  Bar. 
39.90;  Ther.  89<>«  p.  m«  fresh  breeze  with  a  heavy  head  sea ;  standing  to  the 
Eastward  2|  to  4  knots»  with  variable  northerly  breezes.  8  P.  u.  sqoally  and 
lUBy  with  a  dark  threatening  appearance;  ship  pitching  very  heavily.  Midnight 
ttroiig  breezes  from  the  Northward ;  much  lightning  to  the  Eastward. 

12/A  Oct. — 3  ▲.  M.  more  moderate.  At  8  strong  breezes  Northerly,  with  a 
wy  threatening  appearance ;  increasing  at  noon  vrith  hard  squalls,  when  Lat. 
Acct  190  27'  N. ;  Long.  87o  20*  East.  Standing  to  the  Eastward ;  Bar,  29.70 ; 
Ther.  86^.  p.  u.  Wind  North  strong  gales,  heavy  squalls  and  rain  ;  5^  p.  m« 
BikiDg  all  preparations  for  bad  weather ;  down  Royal  yards  and  close  reefing. 
S  ^  M.  Bar.  29.55 ;  gale  increasing  with  a  very  threatening  appearance ;  hove  too 
udcr  main  trysail.     Midnight  hard  gales  and  heavy  rain ;  Bar.  29.50. 

13M  Oct. — ^At  2  A.  M.  more  moderate  and  Barometer  rising.  Set  reefed  foresail 
>od  main  topsail ;  at  4  again  hove  to,  gale  increasing  and  Barometer  falling  to 
39.SO.  To  noon  wind  always  East,  to  N.  E.  at  noon,  when  Lat.  by  Acct.  190 
^N.;  Long.  Acct.  88<>  OO';  P.  M.  wind  marked  N.  E.,  hard  gales.  2  p.  m* 
■ore  moderate,  set  foresail  and  main  topsail  again ;  wind  S.  £.  Bar.  29.40 ;  4 
bird  squalls  and  heavy  rain,  Bar.  falling  to  29.10;  at  5  p.  m,  wind  marked  S^ 
S-  E.  6  p.  M.  weather  more  threatening,  took  in  foresail  and  main  topsail,  both 
of  nhich  blew  to  pieces.  The  furled  sails  now  blowing  from  the  yards ;  wind 
S*  £.to  South.  7  p.  M.  wind  S.  S  W.,  ship  on  her  beam  ends,  main  and  roizen 
Bnsti  and  foretopmast  went  by  the  board.  8  p.  m.  wind  South ;  pumps  choked, 
on  baling;  midnight  a  continuation  of  heavy  gales,  wind  veering  from  S.  E.  to 
fi.S.  W.  Position  during  the  height  of  the  hurricane  was  about  19.30  N.  87.35  East, 

14rt  Oet.-^i  A.  M.  wind  S,  S.  W. ;  4  a.  m.  South;  9  a.  m.  S.  fo.  E.  to  noon ; 
4  A.  H.  the  same  weather ;  at  8  more  moderate  to  noon,  when  Lat.  Obs.  19^  45' 
N.;  Long.  870  50'  East ;  Bar,  29.1 ;  Ther.  79o.  p.  m .  wind  S.  S.  W.  Moderat- 
H  to  midnight,  when  wind  S.  b.  W.— noon  Lat.  190  45';  Long.  87^  50; 
^ncter  broken  in  the  height  of  the  tempest. 
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To  the  foregoing,  which  is  partly  from  the  ship's  log  and  partly  from 
a  note  obligingly  sent  me  by  Capt.  Stnart,  he  adds : — 

"  I  must  observe  that  for  several  days  previous  to  the  harricane  the 
weather  assumed  throughout  the  day  a  very  unusual  appearance,  with 
light  baffling  winds  and  hot  sultry  weather.  Ther.  from  86°  to  92? ;  a 
misty  horizon  and  at  night  a  misty  circle  round  the  moon  and  an  un- 
usual twinkling  of  the  stars.  An  immense  number  of  both  sea  and  land 
birds  were  constantly  about  the  ship,  with  much  lightning  from  the 
Eastward  and  South  Eastward  at  times. 

Ahatraet  from  the  Log  of  the  ship  Camperdown   (No.  12  on  the 
Chart) f  Captain  Cumberland, yrom  London  to  Calcutta.  Civil  Time. 

At  noon  on  the  lOth  October,  1848,  the  Floating  light  bore  N.  £.  b.  N.  50 
miles,  Lat.  Obs.  20^^  17'  N. ;  by  6  o'clock  we  had  run  about  25  miles,  on  a 
N.  E,  course,  when  we  saw  a  vessel,  which  we  supposed  to  be  a  Pdot  Brig,  ts 
she  was  running  down  to  a  ship  at  anchor,  bearing  N.  £.  from  us  dist  aboot 
8  miles ;  at  this  time  it  had  fallen  calm  and  we  found  there  was  a  strong  current 
running  to  the  S.  W*  but,  as  the  water  was  too  deep  for  the  bower,  let  go  the 
kedge  and  veered  a  hawser,  which  only  checked,  but  did  not  stop  her  from 
driving.  Soon  after  (about  7  p.  m.)  a  light  breeze  sprung  up ;  weighed  the  kedge 
and  stood  N.  W.  a  few  miles,  but  finding  the  wind  falling  light  and  the  ship 
refusing  to  steer  with  a  5  knot  breeze,  again  let  go  the  kedge  and  veered  2 
hawsers ;  the  ship  still  driving ;  the  current  appeared  to  be  running  about  3 
knots. 

Wednesday  J  lUh  October, — ^A  light  breeze  springing  up,  weighed  the  kedge 
and  stood  to  the  N.  East  about  15  miles,  but  at  4  tacked,  as  she  broke  off  to  N. 
b*  £.,  and  knowing  the  current  was  running  very  strong,  I  v?a8  afraid  of  being 
driven  to  leeward,  intended  to  stand  well  to  the  Southward  to  get  out  of  the 
strong  current.  6  a.  m.  Lat.  by  Sirius20o  51',  stood  S.  £.  all  tlie  day;  at 
daylight  saw  a  steamer  steering  to  the  Southward ;  noon  squally  and  rain,  Lat 
Obs.  20^  32'  N.  There  was  no  appearance  of  bad  weather  this  day ;  p.  if. 
cross  sea.  3  p.  m.  in  1st  reefs ;  there  were  a  few  light  showers,  but  the  clouds 
had  little  motion. 

Thurtdayf  12M  Oc^— Tacked  and  stood  to  the  northward ;  saw  a  Pilot  Isig  at 
anchor  and  a  ship*  At  11,  the  brig  signalled  us  to  stand  to  sea  till  the  weather 
moderated.  At  this  time  the  weather  was  not  bad,  but  the  Barometer  had 
begun  to  fall,  29.60 ;  noon  Pilot  vessel  N,  N.  £.  15^  Tacked  and  stood  S.  £. 
In  3rd  reefs*    At  1 1  p.  u.  hard  squalls. 

Friday,  iZth  Oct, — Weather  looking  bad,  close  reefed  the  mam  topsail ;  at  3 
A»  M.  Bar.  29.20.    Prepared  for  a  gale :  blowing  very  hard  during  the  day 
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ftom  £.  N.  E«  to  East.  At  noon  wind  at  S.  East ;  Bar.  29.00.  At  5  p.  m , 
Bir.  28.90.  At  6,  28.70.  At  7,  28.50 ;  secured  the  sails  before  dark  ;  furled 
the  main  topsail,  and  prepared  for  a  hurricane,  manned  the  pumps,  and  got  life 
lines  along  the  deck.  From  7h.  to  7*30  p.  m.  a  lull,  but  the  Bar.  was  still 
inclined  to  &11.  Expected  a  shift  to  the  Southward  and  more  wind  ;  at  this 
particular  timey  the  weather  vxu  fine  overhead  ;  7.30  hurricane  from  the  W.  S. 
W.  About  8,  the  wind  drew  gradually  round  to  South  and  S.  S.  W.  and  by 
\  past  8  the  wind  was  blowing  a  perfect  hurricane,  with  hard  rain,  the  wind  not 
bk)wiiig  steadily,  but  in  gusts ;  expected  the  masts  to  go  over  the  side  every 
moment ;  got  axes  all  ready  to  cut  away,  sent  the  carpenter  down  in  the  well 
snd  ascertained  that  the  ship  was  perfectly  tight,  it  being  of  course  impossible 
to  sound  the  pumps  with  any  degree  of  accuracy,  owing  to  the  quantity  of  water 
tdsen  in  to  leeward ;  at  this  time  the  lee  hammock  nettings  were  washed  away, 
the  lee  quarter  boat,  and  the  main  and  mizen  royal  masts ;  the  foretop  gallant 
mot  was  fortunately  boused,  but  we  had  not  time  to  house  the  others ;  had  the 
foretop  gallaotmast  been  up  we  should  certainly  have  lost  the  foretopmast.  The 
Barometer  at  midnight  28.50,  began  to  rise  soon  after  the  shift,  and  continued 
to  rise  through  the  greatest  strength  of  the  gale.  I  think  the  hurricane  did  not 
last  in  its  greatest  strength  more  than  2  or  3  hours,  but  of  that  I  cannot  be 
certain. 

Saturday y  \Ath  October, — ^At  1  a.  m.  Bar.  29<>  00';  not  so  much  wind,  but 
ttill  blowing  a  heavy  gale  from  S.  S.  W.  At  daylight  found  ourselves  in  17 
i^tboms.  False  Point  N.  W.  7  miles.  Set  the  foresail  and  wore  to  the  East- 
ward.   At  noon  a  fresh  gale,  Bar.  rising  29.40. 

Smday,  \5th  Oct,— Unsettled  weather,  blowing  fresh  from  the  Southward; 
at  6  p.  If.  saw  the  Pilot  Brig  at  anchor  off  the  South  Buoy,  passed  under  his 
stem,  told  ns  he  had  not  got  any  pilots,  and  sent  us  to  sea  again  ;  stood  to  the 
S.  East  all  night  from  this  time ;  had  light  baffling  winds  till  Tuesday  17th.  At 
8  p.  M.  got  up  to  the  light  vessel,  and  received  a  Pilot  on  board.  The  last  2 
or  3  days  saw  many  vessels  totally  dismasted ;  boarded  the  Collingwood,  to- 
tally dismasted,  and  offered  any  assistance  in  our  power, 

Ahridged  Log  of  the  Ship  Colingwood,  Capt,  Molison  {No,  13  on 
the  Chart,)  from  England  to  Calcutta  with  troops  on  board — re- 
duced to  Civil  Time,  The  force  of  the  unnd  marked  by  the  Admiral' 
ty  numbers. 

On  the  llM  October ^  1848,  at  Noon,  the  Colingwood  was  in  Lat.  16®  21 
N.;  Long.  880  38'  East,  standing  to  the  N.  W.  with  fine  weather,  a  four  and 
five  knot  breeze  firora  the  N.  Eastward ;  Bar.  at  noon  29.67 ;  Ther.  83o.  p.  m, 
doudy  and  passing  showers — ^wind  variable  from  the  Northward,  West  and 
N.  East,  to  midnight. 
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12th  October, — Winds  ▼unable  from  the  N.  Westward,  with  cloudy  weather 
and  squally  at  times  ;  ship  standing  5  and  6  knots  to  the  N.  N.  £.  and  N.  £. 
At  noon  Lat.  by  Acct.  IT^  A6'  N. ;  Long.  89o  6'  East ;  Bar.  29.37.  p.  u.  A 
ship  in  sight  to  the  N.  N.  W.  standing  S.  £.  under  close  reefed  topsails,  with 
top  gallant  masts  down.  3  p.  m.  Bar.  29.25,  and  falling  fast  since  noon  ;  made 
preparations  for  bad  weather,  p.  ii.  wind  variable  from  N.  Wd. ;  at  4,  Westerly ; 
5,  S.  Westerly ;  at  7,  S.  b.  £.,  at  8  S.  S.  E.  and  at  lo  S.  E.  b.  S.,  force  increasing 
from  4  to  9  to  midnight ;  ship  running  to  the  N.  E.  b.  N.,  North  and  N.  N.  W. 
from  4  to  10  knots.  Midnight  Lat.  by  Acct.  18o  55' ;  Long  88o  44'  E.  High 
sea  gettiuf^r  up ;  Bar.  29.25. 

13M  October,^3  a.  m.  Bar.  29.30  ;  at  8h  30^  29.40.  Set  foresail  $  at  11  h. 
Bar.  29.45  ;  wind  S.  E.  b.  S.  to  6,  when  £.  S.  E. ;  at  8  East  and  at  noon  E.  S.  £. 
force  8.  Lat.  Obs.  20o27'  N.;*  Long,  about  87.35,  according  to  Capt.  Molisoo, 
Bar.  noon  29.50 ;  Ther.  82o.  p.  m.  Moderate  gale  (force  8)  E.  b.  N.  cloudy, 
gloomy,  hazy  and  constant  rain ;  1  h.  36.  in  35  fs«  water  off  Cape  Palmifas  4 
p.  M.  Bar.  29.40,  at  6,  29.20 ;  wind  E.  N.  £.  (9).  Gale  increasing ;  7.30,  a  per- 
fect hurricane,  with  thick  hard  rain  ;  Bar.  29.00 ;  wind  E.  S,  E.  (11 — 12).  At  8 
Bar.  21.80.  Soon  after  7.  30.  p.  m.  lost  bowspnt  and  foremast  and  main  and 
mizen  topmasts,  quarter  boats,  &c.  At  10  wind  veering  toS.E.  (10)  at  12 
Southerly  (11 — 12)  Bar,  29.05,  hurricane  raffing  with  the  utmost  fury. 

14M  Oct. — 3  A.  M.  wind  S.  S.  W. ;  4  Bar.  29.30,  hurricane  moderating;  5.  30 
A.M.  saw  False  Point  Light  house  S.  W. ;  sounded  in  7  fiathoms  water.  At  6 
came  too  in  5  f.  False  Point  Light  S.  b.  W.  To  noon  gale  decreasing  from 
S.  b.  W. 

Abstract  from  the  Log  of  the  Mp  Edmundsbury,  Capt.  Redpath, 
(No,  14  on  the  Chart,)  from  Ceylon  bound  to  Calcutta — reduced  to 
Civil  Time, 

I  am  indebted  to  Mr.  Thos.  Scallan  of  the  Pilot  service,  for  some 
notes  corrective  of  this  ship's  log,  arising  from  errors  of  the  copyist,  or 
from  the  confusion  incident  to  vessels  on  their  beam  ends  with  their 
ballast  shifted,  in  a  hurricane.  It  was  probably  filled  up  from  recollec- 
tion, and  contained  some  evident  oversights. 

*  The  true  position  is  «bout  18o  40';  Long.  88o  44'.  The  Log  ii  very  earefallf 
marked,  but  it  gives  31'  more  of  northing  than  the  observation  of  the  following  day, 
which  I  take  to  be  owing  to  the  southerly  carrent  off  Point  Palmiras,  arising  from  the 
carving  of  the  Easterly  set  over  the  Sand  Heads,  as  will  be  shewn  in  the  remarks. 
The  current  was  probably  much  heavier,  for  the  ship  had,  no  doubt,  the  storm  correat 
and  perhaps  a  little  of  the  storm  wave  in  her  favour. 
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The  EdmMndshury  at  noon  on  the  lltb  October  had  received  her 
PQot  on  board  in  the  bourse  of  the  morning,  and  had  at  noon  the  outer 
Floating  Light  bearing  £.  b.  S.  10  miles ;  winds  variable  from  £.  S.  £. 
tnd  squally.  2  p.  m.  came  too  in  5  fs.  3.45,  commenced  weighing,  and 
it  6.  30  stood  to  sea  with  a  strong  breeze  at  £.  N.  £.  8  p.  m.  increas- 
ing; midnight.  Bar.  29.65. 

\2th  Oct, — 4  A.  M.  increasing  and  threatening  appearance,  making  all  prepar- 
ations; noon  Bar.  29.60.  Fresh  gale,  strong  squalls  and  heavy  appearance  to 
the  Eastward,  wind  varying  from  N.  £.  to  East.  p.  m.  Lat.  by  double  Alt.  19^ 
53';  Long.  88<>  1 1'  East ;  Bar.  29.60.  Increasing  strong  gales  E.  N.  £.  and  at 
5  p.  M.  East  to  N.  E. ;  8  p.  m.  Bar.  29.58;  10  p.  m.  29.56;  midnight  29.50. 
Blowing  a  hard  gale. 

VUk  Oct, — A,  M.  wind  N.  £•;  4  a.  m.  incieasing,  with'  threatening  appear- 
aneei ;  at  8  a.  k.  made  every  thing  snug  for  bad  weather.  Noon  hard  gale  and 
dark  cloudy  weather ;  Bar.  4  a.  m.  29.40 ;  8h.  29.30 ;  noon  29.20 ;  Lat.  Acct. 
19^  21 ;  Long.  87<>  49^  £.  p.  ii.  hurricane  at  N.  £.,  ship  under  bare  poles. 
4  p.  M.  more  moderate.  5.  p.  u.  dead  calm,  tremendous  cross  sea  ;  Barometer 
filing  fast,  28.90.  Drizzling  rain  with  threatening  appearance  to  the  N.  W. ; 
hesTy  bank  rising  fast  to  the  South.  Trimmed  ballast  which  had  shifted.  6.30  p.  m. 
commenced  blowing  from  the  N,  W.  and  veering  to  the  Westward ;  at  8,  blew 
a  hurricane ;  Bar.  28.40 ;  ship  lying  on  her  beam-ends  and  refusing  to  wear. 
Winds  at  5  p.  m.  marked  N.  W. ;  at  r  p.  u.  W.  b.  N.  and  at  midnight  a  furious 
hurricane  S.  W.  lulling  a  little ;  all  hands  by  the  axes  for  catting  away. 

Ih.  p.  M.  Bar.  29.18.  7h.  p.  m.  Bar.  28.60. 

3 28.90.  9 75. 

4  ••••••••  .80*  10  • .80. 

5  • •  28.60.  11  •.••.....•      186. 

6  •• 88.40.  12 98. 

\i(k  Oct. — 2  A.  M.  lulling  a  little ;  Bar.  rising  fast,  wind  S.  W.  Bar.  28.90. 
Bj  4  1.  M.  wind  had  veered  to  S.  S.  W.f  half  past  4  wore  and  stood  to  the  £. 
N.  E.  At  daylight  saw  the  Framjee  Couxtsjee;  passed  her  at  7  a.  m.  in  Lat. 
190  45'  N. ;  Long.  86°  38'  East.  Noon  a  large  ship  to  the  N.  W.  b.  W.  with 
foremast,  bowsprit  and  stamp  of  mizen  mast  standing.  Another  to  the  S.  S.  £. 
^th  her  foremast  and  topmasts  gone,  both  dist.  abt  5  miles  Noon  Lat  Obs.  20o 
2';  Long.  87»  7'  East.  Winds  marked,  5  p.  m.  S,  S.  W;  7,  South;  and  at 
11,  Sooth. 

•  Pilot's  note  S.  W. 
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,14. 
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.20. 
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.30. 
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.35. 

11 
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.40. 
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Ih.  A.  u.  Bar.  29.00.  7h.  a.  m.  Bar.  29.50. 

60. 

60. 

60. 

60. 

60. 

p.  M.  by  midnight  had  run  into  27  fs.  with  fresh  gales  and  cloudy  weather 
from  S.  S.  £.  and  at  3.30  a.  m.  of  the  15th,  saw  the  light  vessel's  signals  again. 

Capt.  Redpath  adds  in  reply  to  my  qaeries,  that  on  Tuesday  10th, 
at  sunrise,  he  remarked  a  dtdl  lead  coloured  sky  to  the  S.  £.  but  it 
cleared  away  by  8  a.  m.  of  that  day.  He  experienced  no  lightning  at 
any  time  during  the  Cyclone.  When  at  the  calm  centre  it  was  mndi 
lighter  overhead ;  the  appearance  Uke  the  breaking  up  of  a  heavy  gale, 
but  after  one  hour  a  dark  heavy  bank  formed  to  the  N.  W.  in  the  form 
of  an  arch.  The  ship  was  surrounded  by  birds  of  various  kinds  and 
amongst  the  rest  they  caught  a  parrot ;  swallows,  gulls,  boobies,  &c. ;  all 
quite  exhausted. 

After  the  Cyclone  a  dull  heavy  appearance  to  the  N.  W. 
Abridged  Log  of  the  shipYRAMiKK  Cowasjee,  Capt.  Edwards,  (No. 
15  on  the  Chart  J  from  England  to  Calcutta — reduced  to  Civil  Time. 

The  Framjee  Cowasjee  had  received  a  Pilot  on  board  on  the  Uth 
October,  at  7h.  30'  a.  m.  At  noon  the  floating  light  bore  East  and 
the  South  Channel  Buoy  S.  S.  W.  p.  m.  wind  £•  N.  £. ;  wind  light 
fromE.  N.  E.     Midnight  light  breeze,  rain ;  out  2d  reefs  topsails. 

I2th  Oct, — 6  A.  M.  to  noon  heavy  squalls  working  to  the  Eastward;  Bar, 
29.46 ;  Lat.  by  Ace.  abt.  20^  18' ;  Long.  SQ^  27'  East;  21  miles  per  hour  of 
westerly  set  being  allowed,  p.  m.  to  midnight  increasing  gale  from  £«  b.  N. 
Ship  standing  to  S.  £.  b.  S.  and  at  9.31  p.  m.  hove  too, 

tdth  Oct. — Heavy  gale  £.  N.  E. ;  noon  Bar.  29.44.  p.  m.  wind  marked  £. 
b.  N.  high  sea  and  tremendous  gusts  increasing  to  a  hurricane.  5  p.  ic.  moder- 
ating to  a  gale  with  vivid  lightning  to  the  westward ;  at  6,  wind  hauling  to 
the  Northward  and  round  to  the  S.  W.  braced  round  on  the  starboard  tad 
with  head  to  the  Eastward ;  wind  W.  S.  W. ;  at  8,  lulling  to  a  calm  with  t 
very  high  sea.  Calm  lasting  till  9  p.  m.,  when  it  commenced  to  blow  and 
increased  to  a  fearful  hunricance.  Midnight  still  increasing,  Bar.  8  p.  m*  28.52; 
at  11,  28.72 ;  at  midnight  28.90. 

*  So  in  Log,  but  evidently  an  error,  and  that  28.44  is  meant. 
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14M  Oct. — A.  M.  blowing  a  violent  hurricane  from  S.  W.  5  a.  m«  lost  main 
and  mizen  masU.  Barometer  1.30 ;  a.  m.  29.10 ;  at  2h.  30^  29.22 ;  at  daylight 
was  passed  by  the  Edmundtbuty  in  Lat.  19<>  45'  N. ;  Long.  86^  38'  East, 
Noon  moderating  and  fine  with  a  very  high  sea ;  8h.  wind  strong  ;  at  2  p.  m. 
nTed  five  hands  from  about  47  of  the  crew  of  the  Hope  which  had  foundered; 
bercrew  had  constructed  rafis  which  the  Ritstomjee  could  not  succour  as  she 
was  unmanageable. 

False  Point  Palmiras. 

/Vow  Mr.  Barckley,  the  Superintendent  of  FaUe  Point  Light-hoiue, 
I  have  the  following  memorandum  taken  down  verbally  from  hie 
inforwmtion. 

Gale  commenced  on  the  12th  with  heavy  squalls  N.  E.  to  N.  W. ; 
between  12th  and  13th  blowing  N.  N.  £.  and  always  increasing  ;  began 
to  blow  steadily  on  to  13th  from  the  N.  £.  and  on  the  night  of  that 
day  Tery  heavy. 

A  shift  took  place  to  N,  N,  W,  at  about  9^  p.  m.  of  the  13th 
with  high  water.  Then  it  fell  a  dead  calm  at  10,  which  lasted  to  \2^ 
orO.|  A.  M.  the  rain  clearing  off:  saw  the  stars  very  clear  over 
head,  but  a  thick  banic  of  haze  all  round.  At  12^  breeze  fresh 
tnd  very  stormy  from  S.  S.  £.  to  a  complete  hurricane,  which  lasted 
sboQt  seven  hours,  varying  only  two  or  three  points  more  to  the 
Southward. 

The  rise  of  tide,  which  was  about  9  ft.  more  than  usual*  (entire  rise 
17  ft.  high)  came  in  with  a  rush  like  the  bore.  I  saw  it  come  in  a 
heavy  foaming  surge  of  a  wave  like  the  surf  outside  of  Piowden's 
Island  ;t  I  heard  it  coming  in  and  went  up  to  see  what  it  was ;  «ind  from 
the  gallery  of  the  Light  House  saw  it  distinctly.  I  at  first  thought 
it  was  the  Island  being  washed  away.  This  bore  came  in  about  two 
o'clock  in  the  morning^  when  the  hurricane  had  reached  its  full  height 
from  the  Southward.  It  was  a  bright  moonlight  night,  clear  over  head 
and  cloudy  almost  in  a  circle  towards  thje  horizon.  During  the  whole 
time  it  was  blowing  there  was  no  lightning,  but  during  the  calm  there 
was  some  forked  lightning,  mostly  from  the  Northward  and  Westward, 

*  In  this  estimate  Mr.  Bond,  Master  Attendant  of  Balasore  agrees, 
t  At  the  entimnoe  of  the  mouth  of  the  Mahannddy  on  the  North  shore,  on  which 
tbs  Light  House  stands. 
X  When  the  tide  therefore  was  at  three  quarters  ebb. 
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It  began  from  the  N.  Westward.  The  natms  neiver  kneur  sudi 
a  rise  of  tide  before.  At  Puttamnndy  and  Hall  and  Sankse,  to  the 
North  and  Eastward,  the  tide  rose  19  or  20  ft.  in  all,  or  abont  11  ft« 
i^bove  its  usual  height.  These  places  are  on  the  North  side  of  False 
Bay ;  about  6  or  700  natives  were  drowned :  all  their  huts  destroyed 
and  cattle  drowned.  Water  remaining  for  about  three  days,  all  the  while 
the  wind  was  to  the  S.  £.  not  falling  more  than  4  ft.  and  it  was  only 
when  it  veered  to  the  Westward  that  it  went  down  very  rapidly." 

It  would  appear  from  this  very  valuable  note  that  the  centre  passed 
over  the  False  Point  Light  House  on  the  night  of  the  1 3th,  at  1 1  p.  m. 
In  stating  the  date  from  which  the  track  is  laid  down,  and  in  the 
observations,  I  shall  advert  at  length  to  the  evidence  we  have  here  of 
the  storm  wave. 

BaLA£ORE. 

From  this  station  I  have  the  following  report,  through  the  Saperin- 
tendent  of  Marine,  by  A.  Bond,  Esq.  the  Master  Attendant  there. 
Report  of  Weather  at  Balasore,  10th  to  15th  October,  1848. 


Month. 


Date. 


October. 


»» 


M 


lOth 


99 


nth 


12(h 


tSth 


99 


» 


lith 


15tb 


Mean 
Bar. 


29. 


29. 


^9, 


29. 


"• 


72. 


68. 


64. 


60. 


Bar.  per 
hour. 


r.T4. 

29.-?  .72. 
C.70. 


49. 


29.  68. 


Ther. 
Mean. 


840. 


83i 


82J. 


82. 


S.  £.  to  N.  W.  with  rain*  cloudy. 

S.  E.  to  N.  W.  lightning  k  a  E. 

Eastward  and  West ;   raio  from 

S.  £.  with  heavy  clouds, 
N.  W.  breeze,  very  cloudy  and 

rain  &  N.  £.  with  heavy   gusis 

of  wind. 
Wind  shifting  ft  E.  N.  E.  to  E.S. 

E.  uUh  heavy  rain ;  another  tier 

of  cloudy  above  traveUing  from 

S.  W. 

Rise  of  water  at  the  Tide  Gavge 
21  feet,  being  8  Jl,  above  spring 
tides.    Wind  E.  N;  E.  at  6  F. 

M. 

Shifting  to  East  and  E.  S.  E.  at 
high  water  ^  past  9  wind  in- 
creasing in  stronger  gusts  with 
Wind  S.  W.  and  fair. 

heavy  paia  till  1  a*  m.  of  the  15th  October,  when  the  wind  gndaally  veered 

round  from  S,  £.  to  South,  and  cleared  up  at  S.  W.  with  passing 

Barometer  29.60  at  8  a.  m. 


81, 


81. 


Remarks. 
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Remarks. 
On  the  14th  instant  it  appeared  clearer  at  intervals  through  the  cloada  to  the 
Westward,  as  if  inclined  to  break  op^  and  from  the  deposition  of  a  servant  who 
was  at  False  Bay  at  the  time,  he  says  '*  the  wind  was  from  the  N.  £.  on  the  llUi 
with  heavy  rain^  and  the  wind  blew  in  very  heavy  gusts.  On  the  12th  wind  k 
S.  E.  with  strong  gust9  and  heavy  continual  rain.  The  13Ui,  the  wind  from 
S.  E.  blowing  a  hurricane  till  2  p.  m.  of  the  14th  instant,  when  it  cleared  up 
with  wind  at  S.  W.,  and  it  is  reported  that  the  sea  broke  into  the  villages  near 
False  Bay,  and  that  numbers  of  lives  have  been  loet.  The  Arab  ship  "  Ahas- 
tei*  went  00  shore  on  the  14th  instant  at  False  Bay,  dragging  her  anchors  iW>al 

9  fathoms,  more  from  the  very  heavy  sea  running  than  from  the  wind,  whtoh  dH 
(be  i4th  had  abated. 

The  gale  seems  to  have  increased  as  it  extended  to  the  Sk  W.,  as  the  damage 
iiby  iSv  the  greatest  to  the  S.  W. 

At  60110, 
jMosXef  AtlfmUadm 
lyovrv,  M.  A.  Office,  the  25th  October,  1848. 

Abitract  of  the  Log  of  the  American  ship  Washington  Alston,  Capt* 
Day,  (No,  16  on  the  Chart,)  outward  bound  ;  reduced  to  Civil  THme, 

Wtk  Oct.  1848. — ^Tbe  Waahingtati  Alston,  at  11a.  m.  on  the  10th  Oct,  had 
thelight  vessel  bearing  N.  £.  b.  £.  10  or  11  miles,  and  a.  m.  on  the  1 1th  to  noon 
Stood  to  the  S.  S.  W.  and  S,  S.  E.  and  S.  £.  b.  S.  with  light  Easterly  baffling 
^neses  till  noon  when  in  Lat.  20^  15'  N. ;  Long,  by  account  about  88<>  36' 
East.  F.  H.  squally  rain,  and  large  sea ;  midnight  more  moderate.  Ship  standing 

10  the  S.  S.  £.  and  S.  £«  and  S.  b«  B.  Wind  is  marked  E.  N.  £<  but  I  take  it 
to  have  been  from  fi.  N.  £.  to  £.  S.  E.  by  the  courses.  I  allow  also  1  mile  per 
koQr  of  current  to  the  Westward  for  the  average  of  the  set  over  the  Sandheads. 

12/a  Oct. — A.  M.  squally.  Noon  hard  squalls  and  heavy  sea,  no  observation  } 
wind  £.  N.  £.  Lat.  by  account  190  02^  Long.  88®  46'  East ;  taking  in  second 
ra&)  and  reducing  sail ;  shipping  much  water,  p.  m.  heavy  gales,  wind  £•  N. 
£•    5  p.  M.  East.    5.30  hove  too.  10  p.  if»  S.  E.    Midnight  very  heavy  gales. 

\M  Ocf.~^A.  M.  heavy  gales,  ship  all  under  water;  1.30,  ship  full  of  water 
fne  and  aft,  hove  deck  load  over  board.  Before  noon  foremast  and  head  of  the 
WMmnait  wen^  nothing  standing  but  the  mizen  mast  and  broken  main  mast^ 
and  the  mate  and  a  man  overboard*  Wind  at  6  a.  m«  S.  S.  E«  and  at  noon 
Sonthyafltr  which  not  marked;  estimated  position  when  dismasted  Lat.  19.44^ 
I^ng*  88.03  East;  allowing  60^  of  drift  to  the  N.  W. 

\Ath  Oct.— ^Morning  gftle  abated.  No  position  given  at  noon  p.  m*  wind 
■MHkad  S.  W.  blowiag  hard  all  night. 

1&<A  (kr.^Nooa  Lat  19o  52'  N.^  after  whieh  flue  weather. 
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It  was  the  19th  November  before  this  disabled  ship  could  get  in  far  enough 
to  get  a  Steamer  1 

Abridged  Notes  from  the  Log  of  the  Schooner  John  Hepburn,  Cap- 
tain  Plum,  (No,  \7  on  the  Chart)  from  Calcutta  hound  to  Penang, 
Civil  Time* 

The  Schooner  John  Hepburn^  left  the  Pilot  on  the  7th  October,  in  the 
evening,  and  had  light  variable  winds  to— 

Tuetday^  October  10M,  1848. — a.  h.  wind  light  and  variable  from  East  to  £• 
N.  E.  steering  to  the  S.  Eastward.  Noon  Lat.  Obs.  19°  28'  N.;  Long.  Chr. 
88°  33'  E. ;  Barometer  29.67 ;  Ther.  87°.  p.  m.  moderate  light  breeze  and  fine  ; 
sunset  weather  becoming  unsettled,  clouds  rising  up  from  the  Eastward,  at  times 
squally  ;  and  a  swell  from  the  South  Eastward.  Midnight  same  weather,  vessel 
pitching  heavily  and  taking  in  much  water  forward. 

Wednesday,  Oct,  llM, — a.  m.  squally  W.  Noon  light  winds,  squally 
from  E.  N.  Eastward;  Lat.  Obs.  18°  18' N.;  Long.  Chr.  89°  6'  E.;  Baro- 
meter 29.61 ;  Ther.  86^.  p.  m.  cloudy  threatening  weather,  winds  light  and 
variable  from  E.  N.  E.  toS.  E. ;  and  a  heaty  sicell  from  S,  £.,-  Barometer 
29.50.  Sunset,  steady  breezes  and  cloudy  weather ;  midnight,  swell  heavy  from 
S.  E.  and  dark  cloudy  weather. 

Thursday,  Oct.  12th, — a.  m.  wind  light  and  variable  from  N.  Eastward 
and  a  very  threatening  appearance  to  the  S.  W,,  standing  close  hauled  to  the 
S.  E.  to  Eastward ;  Barometer  29.38.  Daylight  a  ship  to  the  S.  Westward 
under  storm  sail,  standing  to  the  Northward,  distance  about  1|.  miles.  At  7 
Bar.  29.30 ;  Ther.  82^.  Heavy  clouds  to  the  Eastward  and  a  dense  black  appear'^ 
ance  to  the  S,  Westward,  At  9,  light  winds  from  S.  Eastward ;  vessel  on 
starboard  tack ;  heading  up  N.  E.  to  E.  N.  E.  a  heavy  swell  from  S.  Eastward. 
Noon  moderate  winds  and  squally  weather  with  rain  ;  Lat.  Aoct.  17<>  35'  N.; 
Long.  Acct.  89<>  36'  E.   Barometer  29.25. 

p.  M.  wind  increasing  and  a  very  high  sea ;  Barometer  fiillii^  &st,  29.20. 
At  2.30  strong  gales  and  a  tremendous  high  sea ;  wind  S.  £, ;  hove  too  under 
balance  reefed,  mainsail  and  a  small  fore  staysail.  At  4,  gale  increasing  consi- 
derably ;  vessel  lurching  heavily  and  shipping  great  quantities  of  water  over  all, 
and  to  leeward,  unable  to  look  to  windward  for  rain  and  spray,  which  blew 
along  with  great  violence.  At  5,  shipped  a  very  heavy  sea  abaft  the  main 
rigging,  which  filled  the  decks  and  tore  away  the  balance  reef  of  mainsail,  &c. 
got  a  small  staysail  up  to  the  mainmast  to  keep  her  too.  At  6,  blowing 
extremely  hard,  especially  in  the  squalls.  Barometer  29.15;  vessel's  lee  rail  and 
part  of  the  deck  under  water.  At  9,  Barometer  29.9,  and  weather  very  bad, 
blowing  a  perfect  hurricane.  At  10,  the  new  inner  staysail  blew  out  of  the  bob 
ropes — all  hands  at  the  pumps.  Midnight  ditto  weather,  vessel's  head  N.  £» 
to  £.  N.  E. 
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Fndey,  October  13M,— a.  m.  bad  weather.  At  2,  moderating  a  little  and 
Baromeier  od  the  rise,  but  still  blowing  a  very  heavy  f^ale  and  seas  breaking 
OTer  the  vessel  in  all  directions;  pumps  constantly  going.  Daylight  Barometer 
up  to  29.50 ;  and  a  very  high  irregular  sea,  wind  veering  to  the  Southward. 
Noon  ^roQg  winds  and  a  high  confused  sea ;  Lat.  Acct.  18<>  15'  N. ;  Long.  89<> 
46'  £.;  Barometer  29.59. 

p.  M.  ditto  weather ;  wind  Southerly,  after  which  it  became  fine.  By  observa- 
tion on  the  14th  in  Lat.  19o  31'  N.;  Long.  90°  31'  East;  having  experienced 
a  strong  current  to  the  North  during  the  Cyclone,  and  Captain  Plum  adds  that 
there  was  neither  thunder  nor  lightning,  while  it  lasted,  with  him. 

Abridged  Log  of  the  Barque  Easurain,  Capt.  Shire  (No,  18  on  the 
Chart),  from  Calcutta  to  Bushire  ;  reduced  to  Civil  Time. 

Tuesday  \Oth  Oct, — Pilot  left  at  2  a.  m.  Noon  lower  floating  height  bore 
E.  i  N.  in  8  fs.  water;  Bar.  29.62  ;  Lat.  21©  6'  N. ;  Long.  86o  6'.  Light 
airsS.  £.  and  fine  clear  weather.  Midnight  fresh  breezes  about  £.  b.  S.  and 
fine  clear  weather. 

Wth  Oct. — ^At  3.  A.  M.  wind  £.  b.  S. ;  at  7,  N.  N.  E. ;  a 4  knot  breeze ;  from 
daylight  to  noon  squalls  and  rain.  Ship  standing  to  the  S.  S.  W. ;  Lat.  Acct. 
19*  36';  Long.  87o  38.  P.  M.  wind  North  and  at  9,  N.  E. ;  5.  to  4  knots. 
Cloudy,  squally,  and  rainy  weather,     p.  m.  course  S.  W.  b.  S. 

\1tk  Oct, — At  2  A.  M.  wind  N.  W.  freshening  gale ;  at  8  a.  m.  wind  W.  b.  N. 
5  to  7  knot  breeze.  Noon  Lat.  l7o  05'  North  ;  Long,  86°  06'  East.  p.  m. 
moderating  wind  N.  W.  b.  W.  and  N.  N,  W. ;  6  to  2  knots.     At  8,  light  airs. 

Abridged  Report  of  Mr.  T.  Bell,  Mate  Pilot,  B.  P.  S.  in  charge  of 

the  Arab  ship  Forth,     Civil  Time, 

On  the  13M  Oct. — At  noon  saw  the  outer  floating  li^ht  bearing  S.  b.  W. 
ship  standing  to  sea  with  a  fresh  breeze  £.  b.  N.  and  beginning  to  feel  the 
strong  set  to  the  westward ;  passed  about  1  mile  to  leeward  of  the  Floating  Light 
and  was  signalized  to  stand  to  sea.  Shortly  after  he  estimates  to  be  making  a 
W.  S.  W.  course  though  steering  S.  b.  W.  At  sunset  spoke  the  Camperdown 
and  told  her  to  stand  to  sea,  but  could  not  board  her.  Towards  midnight  gale 
increased,  wind  about  N.  £.,  running  with  it  on  the  quarter  (or  about  South) 
blowing  furiously,  all  sails,  furled  or  set,  blown  from  the  yards. 

lAth  Ocf.— -All  hands  continually  at  the  pumps  to  keep  the  water  down  to  3 
or  4  feet  in  the  hold.  All  we  could  do  was  to  scud  dead  before  it.  Vessel 
ateering  remarkably  well,  daylight  wind  N.  N.  £. ;  during  the  day  blowing  furi- 
ously. 2  p.  M.  a  little  lighter  and  shifted  to  N.  b.  W.  At  5  p.  m.  we  had  the 
strengdk  of  the  hurricane  from  about  N.  b.  W.  Carried  away  fore  and  mizen 
topmaats.    Pilot  steering  himself  to  prevent  her  broaching  too.    Hove  overboard 
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gans  and  every  thing  on  deck  ;  till  midnight^  wind  and  sea  dreadful  from  N.  W. 
to  W.  N.  W. 

\5th  Oct. — Breeze  gradually  modemte  towards  daylight*  At  noon  by  Obaer* 
▼aiion  in  Lat.  19^  58'  N. ;  Longitude  not  remembered.  Pilot  station  bearing 
about  N.  N.  £. 

Ship  FuTTAY  Alum  bound  to  Calcutta,  Abstract  of  her  log  forwarded 

by  Mr.  Haggard  of  the  H.  C.  P.  S. 

This  log  is  unfortunately  only  an  abstract  and  I  am  unable  to  calcu- 
late from  it  the  ship's  position  ou  the  diiferent  days  of  the  Cyclone.  I 
can  therefore  give  but  a  brief  summary  of  it  without  placing  the  track 
on  the  chart. 

It  is  stated  only  in  reference  to  her  position  that  she  was  "  on  the 
day  before  the  hurricane  in  Lat.  17''  58'  North ;  Long.  86<»  34'  East* 
by  Chr.  steering  to  the  N.  E.  b.  N.  and  N.  East.  I  take  this  to  have 
been  at  noon  of  the  11th,  though  the  wind  is  marked  on  that  day  as 
at  N.  b.  E.  \  E.  to  N.  \  E.  Bar.  29.60 ;  so  that  the  ship  could  only 
have  been  making  about  an  E.  N.  E.  course  at  the  most. 

On  the  12M  Oct. — 4  a.  m.  Bar.  29.56 ;  at  7  a.  m.  29.50 ;  strong  breezes  N. 
N.  E.  Noon  reefed  foresail  and  making  other  preparations.  1  p.  m.  wind  was 
N.  N.  E. ;  Bar.  29.48-;  and  by  5  p.  m.  N.  W.  and  Bar.  29.46 ;  weather  very 
thick  with  hard  rain.  11.30  hove  too.  Midnight  wind  south,  blowing  hard» 
lost  a  cutter.  Bar.  29.40. 

\Zth  Oct, — Daylight  wind  S.  E.;  Bar.  29.34.  Heavy  gales.  11  a.  h.  Bar. 
29.30 ;  hurricane ;  lost  topmasts  Bar.  29.26 ;  wind  S.  E.  Noon  furious  hurri- 
cane S.  £.  Bar.  29.22.  p.  m.  the  same  awful  appearance  in  the  weather,  wind 
S.  E.  Bar.  29.22.     Lost  gig  and  mizenmast.     Midnight  wind  S.  E.  Bar.  29.26. 

14/A. — Daylight  increasing.  6  a.  m.  wind  S.  E.  Bar.  29.38;  noon  29.44. 
p.  M.  wind  S.  S.  E.  Bar.  29.44. 

From  this  time  the  gale  moderated,  but  the  vessel  on  the  14th  drifted  into 
6|  fs.  23'  to  the  E.  N.  E.  of  the  floating  light,  and  was  obliged  to  anchor,  being 
a  perfect  wteck.  One  ship,  perhaps  the  Hope,  passed  her  about  noon  of  the 
13th  with  a  signal  of  distress,  and  another  the  ExmotUh  foundered  at  her  anchora 
in  sight  of  her  on  the  night  of  the  15th, — I6th. 

Abridged  Log  of  the  Ship  Futtle  Rozack,  Capt,  Andrews  (Tlo, 
19  on  the  Chart),  from  Calcutta  to  Judda,     Civil  Time, 

The  ahip  Futtle  Bozaek  left  Calcutta  very  deeply  laden  but,  ts  will 
be  seen,  by  tbe  able  and  scientific  management  of  her  commmder 
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in  crosaiDg  in  front  of  the  Cjclone>  she  austained  no  injury  except  the 
loss  of  an  old  JoUj  Boat.  Several  of  the  dismasted  and  foundered 
vessels  lefl  their  pilots  exactly  at  the  same  time,  but  they  seem  all  to 
hsTe  kept  their  wind  as  long  as  possible^  and  thus  to  have  just  stood 
mUt  the  fatal  centre.  To  this  they  were  no  doubt  led  by  the  dread  of 
the  lee  shores  of  Point  Palmiras  with  an  Easterly  gale.  I  trust  we 
shall  now  be  able  to  offer  suggestions,  if  not  to  Jay  down  rules,  to 
obnate  or  diminish  the  chances  of  such  fatal  errors  in  future. 

Uth  October, — p.  m.  Lower  floating  light  E.  b.  S.  dirty  gloomy  appearance, 
afraid  of  getting  a  breeze  about  the  Sandheads  stood  South.  Wind  East,  4  to  6 
knot  breeze,  to  midnight ;  5  p  ii.  weather  looking  much  worse,  a  deep  red  glare 
thrown  out  by  the  setting  sun.  Every  appearance  for  a  hurricane  ;  made  all  pre- 
pvations.  At  8  increasing,  at  10  a  dark  heavy  leaden  bank  of  clouds,  but  ap- 
pean  stationary  all  round,  about  20^  high.  Above  it  a  thin  strata  of  clouds 
flying  with  great  rapidity  from  the  Northward.  Midnight  squally  with  rain 
Bar.  1  p.  M.  29.70 ;  Ther  84o ;  at  8,  29.70 ;  at  10,  29.65.  Force  of  wind  from 
5  increasing  to  8. 

12M  Orf.— 1  A.  M.  Bar.  29.62  ;  6  a.  m.29.62  ;  10  a.  m.  29.61 ;  noon  29.61. 
From  midnight  very  threatening  looking  weather,  wind  varying  in  a  strange  way 
frooi  E.  N.  £.  to  E.  S.  £,  to  3  A.  M.  moon  and  stars  about  the  Zenith  beautifully 
bright,  not  so  macb  as  a  circle  round  the  moon,  and  scarcely  any  scud  was  flying 
during  the  time  the  wind  was  flyinf(  about  in  such  an  extraordinary  way.  No 
doubt  now,  at  3,  that  this  is  a  Cyclone ;  shortened  sail  to  heave  to,  to  allow  it  to 
paBS,bnt  wind  shifting  suddenly  to  N.  N.  E.  kept  away  before  it  to  get  to  the  S.  W. 
At  10  A.  M.  heavy-looking,  dark  purple  or  red  clouds  to  the  S.  E.  about  5^  above 
the  horizon,  but  about  the  Zenith  some  occasional  light  breaks.  At  11.15,  a  sud- 
den lessening  of  the  wind,  Barometer  fell  between  llh.  and  12h.  only  .01.  At 
noon  in  Lat.  19<>  18',  mean  D.  R.  and  observation;  Long.  D.  R.  87°  45'; 
a  tremendous  sea  getting  up.  p.  u.  dork,  fearful-looking  weather  all  round. 
Course  S.  W.  wind  N.  N.  E.  (7),  at  4  Nonh  (8),  at  8  (9),  at  9  (10),  at  10 
N.  b.  W.  and  at  midnight  N.  N.  W.  (11.)  At  1  p.  h.  the  dark  gloomy  wea- 
ther spoken  of  in  the  morning  to  the  S.  £.  has  cleared  away,  and  that  is  now 
tbe  only  place  with  a  break  in  it,  and  there  the  weather  looks  quite  fine ;  9  p.  m. 
scaddiog  under  the  ibiesail ;  thick  lurid  clouds  now  all  roand,  except  about  the 
Zenith  where  a  circle  of  about  15*>  in  diameter  is  beautifully  clear,  but  the  scud 
fljfing  pait  with  very  great  rapidity  from  the  North.  Much  light  summer-look- 
ttg  lightning,  only  moie  broad  and  not  so  quick,  from  S.  E.  to  West.  At  midnight 
ttnific  weathefy  the  wind  bowhng  like  ten  thousand  large  plug  holes  with  the  wmd 
l^lowiag  throu^  thcra^  and  a  very  bfight,  bal  not  altogether  red  appeaianee  to 
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the  East;  Bar.  at  1  p.  m.  29,59;  at  3,  29.57;  at  5,  29.55;  at  6,  29.50  ;  at  9, 
29.47 ;  at  midnight  29.45  ;  ship  running  S.  W.  to  3  p.  m.,  then  South,  5  lo  7 
knots,  to  midnight. 

13M  October. — Blowing  fearfully  from  N.  N.  W.  (11)  with  torrents  of  rain 
more  like  hail,  but  we  cannot  say  if  it  was  so,  tiie  atmosphere  appears  closed  in 
as  dark  as  possible  although  moonlight ;  3  a.  m.  wind  N.  W.  b.  N.  (10),  6  a.  m. 
N.  W.  (7),  N.  W.  b.  W.  (8),  9  W.  N.  W.  (8)  and  at  11  W.  b.  N.  (S).  At  4 
if  possible  much  worse  weather  in  the  squalls,  lost  a  Jolly  boat.  By  8  less  wind 
but  so  fearful  a  sea  that  we  cannot  haul  the  ship  to  the  wind  yet.  Noon  more 
moderate,  but  the  same  sea,  ship  running  to  the  South  and  S.  £.  Noon  Lat., 
by  Acct.  170  17';  Long.  880  5.  The  Barometer  as  follows;  1  a.  m.  29.48; 
at  2  to  4  29  42,  29.37,  29.40  ;  at  5,  29.45  ;  at  6,  29.50 ;  at  7,  29.51 ;  at  8, 
29.52;  at  9,  29.55;  at  10,  29.56;  at  11,  29.57;  and  at  noon  29.57.  p.  m. 
moderating,  made  a  little  sail;  a  dark  heavy  leaden  bank  of  clouds  away  to  the 
N.  b.  W. ;  a  cross  confused  sea  liftin^ir  the  ship  up  and  then  letting  her  fiill 
as  if  it  would  jerk  the  masts  out  of  her.  To  midnight  wind  from  West  to 
S.  \V.  and  S.  W.  b.  S. ;  at  10  p.  h.  heavy  squalls  with  dreadful  thunder  and 
lightning.    At  midnight  moderating  fast. 

On  Me  14M  Oc/.— The  weather  became  fair.  Noon  Lat.  Obs.  I70  15'; 
Long.  880  26'. 

On  the  18M. — Picked  up  the  Rustomjee  Cowasjee's  mainmast  in  LaL  M^ 
58' ;  Long.  86°  5'  East, 

To  this  verj  yaluable  log  Captain  Andrew  adds,  in  his  remarks  in  a 
letter  written  from  Aden,  '*  I  do  not  think  we  were  within  the  Kvolving 
disk  till  we  got  the  wind  at  N.  N.  E.  Consequently  I  do  not  think 
hj  any  manoeuvre  I  could  have  got  better  weather  than  I  had.  I  made 
a  sort  of  diagram  at  the  time  and  made  the  track  of  the  Cyclone  aboat 
N.  W.  b.  W.  i  W.** 

At  Calcutta. 

There  was  nothing  remarkable  in  the  weather  at  Calcutta  till  the 
13th  October,  on  which  day  my  notes  begin  as  follows. 

IZth  October — 4  a.m.  Bar.  29.810;  Simpiesoraeter  29.760;  at  6  a.m. 
Bar.  29.810;  Simpiesometer  29.76;  the  sky  a  dull  white  haze  above,  below 
heavy  nimbi  and  cumulo  nimbi  with  broken  light  scud  flying  beneath  all.  Wind 
£.  b.  N.  and  N.  £.  in  the  squalls ;  squally  and  then  almost  cahn.  Lower  scad 
flying  from  about  £.  N.  £.  the  heavy  clouds  from  £.  b.  S.  At  i  past  noon 
calms  and  light  squalls ;  Bar.  29.84;  Simpiesometer  29.76;  Ther.  82|.  Daii 
gloomy  weather  with  heavy  dark  nimbi,  cumuli  and  strata>  moving  at  a  modeiitt 
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ntti^  torn  the  N.  £. ;  drizzling  and  light  rain.  The  heaTiest  masses  of  clouds 
to  the  S.  £.  At  4  p.  m.  Bar.  29.79;  Simp.  29.70 ;  Ther.  81} ;  fresh  breezes 
at  tones  from  N.  £.  bat  not  constant.  At  7h.  p.  x.  Bar.  29.79 ;  Simp.  29.75 ; 
Ther.  82<>.  Squalls,  rain  and  some  little  moaning  wind  from  the  N.  £.  Sky  a 
dall  white  haze  with  strata,  &c.  as  at  noon  and  4  p.  m.,  but  fewer  moving  clouds 
and  those  slower. 

14M  Oct.-^  A.  K.  Bar.  29.80 ;  Simp.  29.73 ;  Ther,  8lo.  Alternate  squalls 
with  heavy  rain  and  breaks  in  the  clouds ;  calm  with  appearances  oi  clearing 
up.  Wind  N.  £•  scud  from  about  £a8t  moving  fast  at  times,  p.  u,  alternate 
squalls  and  calms  vrith  distant  thunder,  wind  hauling  to  the  £astward  and  the 
scad  from  S.  £.  and  £•  S.  £. 

tSih  Oct, — During  the  night  rain,  blowing  fresh  in  squalls  S.  £asterly.  ▲•  m, 
squalls  with  fresh  gale  at  times  from  S.  £ast ;  heavy  banks  to  S.  £.  and 
South  ;  icud  from  S.  S.  W.  At  7)  ▲.  m.  Bar.  29.76 ;  Simp.  29.70 ;  Ther.  82o. 
10  A.  M.  Bar.  29.83;  Simp.  29.72;  Ther.  82^0.  Moderate  breezes,  and  then 
ahnost  calm,  with  heavy  pu£fs  at  times ;  wind  S.  S.  W.  to  South,  dark  gloomy 
weather.  At  0.30  p.  m.  Bar.  29.80 ;  Simp.  79.72.  The  82}  light  breezes. 
After  this  time  the  weather  gradually  becoming  fine. 

*  Taking;  these  to  have  been  influenced  by  the  vortex  this  is  what  should  occur 
from  their  great  distance  (205  miles  at  noon)  from  the  centre. 

[To  be  continned.] 
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PROCEEDINGS 


OF  THB 


ASIATIC  SOCIETY  OF  BENGAL 


For  August,  1849. 


At  a  meeting  of  the  Asiatic  Society  held  on  Wednesday,  the  Ist  of 
August,  1849. 

Dr.  J.  McClelland  in  the  chair. 

The  proceedings  of  the  former  meeting  were  read  and  confirmed,  and 
the  accounts  and  Touchers  of  the  preceding  month  were  laid  upon  the 
table  as  usual. 

The  following  gentiemen  who  had  been  proposed  and  seconded  at 
the  last  meeting,  were  ballotted  for  and  duly  elected. 

Arthur  Cfrote,  Esq,  B.  C.  S. 

Doctor  Martin. 

Candidate  for  election  at  the  September  meeting,  viz. :  Raja  Pnt^ 
Chandra  Singha. 

Babu  Bajendra  Dutto,  proposed  by  F.  £.  Hall,  Esq.  seconded  by  h 
"W,  Laidlay. 

Head  letters — 

From  Captain  J.  D.  Cunningham,  Engineers,  forwarding  a  pspa 
*'0n  the  Embankments  of  rivers,  and  on  the  Nature  of  oyerflomg 
rivers  in  diluvial  plains.*' 

From  Dr.  Harrwitz,  Berlin,  proposing  an  exchange  of  works,  ^ 
lished  by  F.  Duemmbler  in  Berlin  with  those  of  the  Society,  and  for- 
wards  a  list  of  Sanskrit  works  published  by  F.  Duemmbler.  Beferred 
to  the  Oriental  Section. 

From  John  Barlow,  Esq.  Secy.  Royal  Institution  of  Great  BritaiBi 
acknowledgmg  the  receipt  of  the  Society's  Journal. 

From  F.  E.  Hall,  Esq.  to  publish  the  Bhakta  Mala  in  the  Biblio- 
iheca  Indica.    Referred  to  the  Oriental  Section. 
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From  the  same  requesting  to  be  allowed  to  take  with  him  to  Mofussil, 
10  or  12  Fenian  works,  for  reference,  and  some  other  Hindu  Books. 

From  Major  Madden,  forwarding  Supplimentary  Notes  to  the  Toraee 
and  ooter  monntains  of  Kumaoon. 

From  the  Secretary  to  the  Bombay  Geographical  Society,  forwarding 
t  complete  set  of  the  translation  of  the  Society,  and  requesting  an  ex- 
duDge  of  publication  to  be  established  between  them. 

Proposed  by  Mr.  Jackson,  and  seconded  by  Capt.  Forbes,  that  all 
pnposak  of  this  kind  from  individuals  or  Society,  for  the  exchange  of 
boob  be  in  the  first  place  laid  before  the  Council. 

From  Dr.  Roer,  proposing  Mr.  Ariel,  Secretary  to  the  Goyemment 
of  Pondichery,  to  be  elected  a  corresponding  member  of  the  Asiatic 
Sodely,  seconded  by  Mr.  H.  Alexander. 

From  the  same,  proposing  the  printing  of  certain  Upanishads  in  the 
BiUiotheca  Indica. 

The  Zoological  and  Geological  Curators  having  read  their  respective 
leports. 

The  President  stated  that  he  had  the  pleasure  of  laying  before  the 
meetm^  the  Catalogue  of  the  Birds  in  the  Society's  Museum  recently 
prepared  by  Mr.  Blyth. 

After  some  remarks  upon  that  work,  Mr.  Welby  Jackson  suggested 
tliat  a  copy  be  circulated  to  the  Coimcil  of  the  Society,  that  its  price 
lod  the  number  of  copies  to  be  placed  at  the  disposal  of  the  author  to 
be  determined  upon. 

The  ordinary  business  of  the  evening  being  concluded,  the  President 
called  the  attention  of  the  meeting  to  the  financial  position  of  the 
Society,  read  the  subjoined  report  upon  that  subject  from  the  Council. 

Some  discussion  having  arisen  upon  the  various  items  of  retrench- 
ment suggested  by  the  Conndl,  it  was  proposed  by  Babu  Ramgopaul 
Ghose,  seconded  by  Mr.  Mitchell,  and  carried — 

''That  the  Report  of  the  Council  be  received  with  thanks,  but  that 
its  consideration  be  postponed  till  the  next  monthly  meeting,  and  that 
in  the  meantime,  it  should  be  drculated  to  resident  members  along  with 
the  aoeonnta  now  laid  on  the  tables." 

The  meeting  then  adjourned. 

J.  McClelland, 
J.  W«  Laidlay, 
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FINANCIAL  REPORT. 

The  tabjoined  Report  of  the  Council  of  the  Asiatic  Society  is  print- 
ed for  circulation  among  the  Members,  in  pursuance  of  a  resolution 
passed  at  the  Meeting  of  the  Society,  1st  August,  1849. 

J.  W.  LAIDLAY, 
F.  P.  and  See. 


The  Council  of  the  Asiatic  Society  having  anxiously  considered  a 
statement  of  the  financial  position  of  the  Society  submitted  by  the 
Secretaries,  deem  it  their  duty  to  recommend  considerabe  reductions 
in  the  Society's  present  expenditure,  the  adoption  of  which  the  Council 
belieye  cannot  be  postponed  without  exposing  the  Society  to  the  risk 
of  falling  into  a  state  of  serious,  if  not  ruinous,  embarrassment. 

On  a  careful  examination  of  the  accounts,  it  appears  that  the  pre- 
sent liabilities  of  the  Society  exceed  the  amount  of  its  available  assets 
by  Rs.  2,557  6  7  ;  that  whilst  on  the  one  hand  sums,  which  though 
nominally  due  to  the  Society  are  supposed  to  be  irrecoverable,  have 
been  carefully  excluded  from  the  list  of  available  assets,  and  the  list 
of  liabilities  includes  some  sums  not  hkely  to  be  presently  claimed,  and 
others  which  represent  demands  that  in  their  nature  are  extraordinary 
and  unlikely  to  recur ;  yet  on  the  other  hand  the  liabilities  which  now 
exist  are  certain  in  amount,  whilst  the  outstanding  assets  when  actu« 
ally  realised  may  fall  short  even  of  the  amount  now  assumed  to  be 
capable  of  realization.  It  Airther  appears,  and  this  is  a  fact  which  the 
Council  desire  to  impress  particularly  upon  the  Society,  that  if  the 
monthly  income  and  expenditure  of  the  Society  remain  unaltered,  its 
embarrassment  must  increase,  because  the  present  ordinary  expendi- 
ture exceeds  the  present  income  by  the  sum  of  Rs.  179  6  0  per  men- 
sem. This  is  of  course  a  state  of  things  which  none  can  wish  to 
continue;  but  the  Council  beg  further  to  remark  that  in  their  judgment 
it  is  not  merely  by  limiting  the  ordinary  expenditure  of  the  Society  to 
the  amount  of  its  income,  or  even  by  the  discharge  of  its  present 
debts  that  the  Society's  finances  can  be  placed  upon  a  satisfactory 
footing.  Provision  should  be  made  for  the  purchase  of  books,  the 
occasional  repairs  or  improvement  of  the  premises,  the  preservation 
and  extension  of  our  collections,  and  the  other  extraordinary  demands 
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to  which  this,  like  every  other  Society  of  similar  constitution,  has 
hitherto  been,  and  is  likely  to  continue  subject. 

The  Coandl  regret  that  some  of  the  reductions  which  they  recom- 
mend will  press  heavily  upon  individual  officers  of  the  Society ;  a 
consequence  which  the  Council  would  willingly  have  avoided,  had  they 
seen  any  other  mode  of  extricating  the  Society  from  its  difficulties. 

In  proposing  such  reductions  they  desire  to  be  understood  as 
expresfdng,  not  any  opinion  that  the  officers  who  wiU  be  affected  are 
now  too  highly  remunerated  with  reference  to  their  attainments,  but  a 
deliberate  conviction  that  the  affairs  of  the  Society  must  henceforth  be 
eondacted  upon  a  more  economical  scale,  and  that  they  may  be  effi- 
ciently conducted  notwithstanding  the  reductions  proposed. 

The  following  are  the  principal  reductions  recommended  by  the 
Conncil. 

\st*  They  recommend  that  the  European  Accountant  at  present 

employed  by  the  Secretaries  be  hereafler  dispensed  with.    This  will 

effect  a  saving  of  Rs.  60  per  mensem.    The  Council  are  by  no  means 

insensible  to  the  importance  of  providing  for  the  due  keeping  and 

andit  of  th(  Society's  accounts.     Bat  the  native  writer  attached  to 

the  Secretary's  office  ought  to  be»  and  the  Council  believe  is,  fully 

competent  to  keep  the  accounts ;  and  the  Council  believe  that  a  far 

more  effectual  and  satisfactory  system  of  audit  than  any  which  has 

yet  been  provided,  would  be  found  in  the  appointment  by  the  Society 

of  three  or  more  of  its  members  to  act  as  a  Finance  Committee.     The 

Cooncil  think  that  the  duties  of  such  a  Committee   need  not  be 

restricted  to  the  mere  auditing  of  the  Secretaries'  accounts,  but  that  in 

ereiy  case  in  which  the  Society  is  called  upon  to  make  a  vote  of  money, 

it  might  usefully  refer  to  the  Committee  to  report  whether,  having 

regard  to  the  then  state  of  the  Society's  finances,  such  an  expenditure 

woold  be  safe  or  prudent.    This  would  in  no  degree  affect  the  undoubted 

privilege  of  the  Society  at  large  to  determine  to  what  objects  its  money 

should  be  applied,  whilst  it  would  afford  a  safeguard  against  hasty 

and  improvident  votes  by  which  the  resources  of  the  Society  are  liable 

to  be  anticipated.    A  further,  though  slight  reduction  is  proposed  in 

the  Secretaries'  office  by  the  removal,  of  one  of  the  peons  at  present 

employed  there. 

2nd,  The  Zoological  department  as  at  present  constituted,  is  a 
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hea^y  burthen  upon  the  Society's  finances.  Oyer  and  abore  the 
Curator's  salary  of  Rs.  250,  and  the  allowance  for  collecting  and 
preserving  specimens  received  from  Grovemmenty  the  Society  expends 
in  this  department  out  of  its  own  resources  about  Rs«  142  8.  The 
establishment,  independently  of  the  Curator,  consists  of  four  Taxider- 
mists or  assistants,  and  two  Carpenters,  besides  Durwans  and  Fe- 
rashes,  who  ought  properly  to  be  included  in  the  general  establishment 
of  the  Society.  The  Society  has  further,  pursuant  to  a  resolution  of 
the  21st  day  of  Oct.  1845,  to  pay  the  sum  of  Rs.  40  per  mensem  as  a 
house  allowance  to  the  Curator.  The  Contingent  bill  of  the  depart- 
ment more  than  exhausts  the  Government  monthly  allowance  of 
Bs.  50. 

The  Council  consider  it  essential  for  the  well-bemg  of  the  Societj 
under  existing  circumstances  to  reduce  the  expenditure  under  this  head 
to  an  amount  exceeding  as  little  as  possible  that  of  the  Government 
allowances.  They  propose  therefore  that  the  establishment  be  reduced 
to  a  Curator,  and  two  Taxidermists  at  Rs.  30  each  ;  that  one  of  those 
Taxidermists  be  paid  out  of  the  Government  allowance  of  Bs.  50.  per 
mensem ;  that  the  contingencies,  including  carpenter's  work  (the  pre- 
sent carpenters  being  no  longer  kept  on  the  fixed  establishment)  be 
limited  as  far  as  possible  to  the  balance  of  that  sum.  They  further 
propose  that  the  house  allowance  to  the  Curator,  a  charge  which  the 
funds  of  the  Society  are  no  longer  adequate  to  bear,  be  discontinued, 
but  that  his  reduction  do  not  take  efiect  until  the  1st  of  October  next 

3rd.  With  respect  to  the  Library,  the  Council  recommend  that  the 
fixed  establishment  consist  merely  of  one  Librarian  at  a  monthly 
salary  of  Co.'s  Rs.  50,  who  is  to  have  the  charge  of  all  the  books 
whether  European  or  Oriental.  Of  this  sum  the  Council  consider 
that  Co.'s  Rs.  25  should  be  paid  by  the  Oriental  Fund,  which  has 
hitherto  borne  the  charge  of  Rs.  30  per  mensem,  for  the  Moulvie  who 
took  care  of  the  Arabic  and  Persian  works.  They  recommend  that 
the  services  of  the  Moulvie  in  this  respect  be  discontinued,  and  that 
for  the  future  no  Moulvie  or  Pundit  form  part  of  the  fixed  establish- 
ment of  the  Society,  but  the  cost  of  employing  such  persons,  if  their 
services  are  required  for  the  purposes  of  collation  or  copying  MSS.,  or 
of  correcting  the  press,  be  treated  as  contingent,  and  defrayed  accord- 
ingly out  of  the  Oriental  Fund.    It  is  proposed  that  this  reduction  of 
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(he  present  Librarian's  salary  should  not  take  effect  until  the  1st  of 
October.  The  Dnftries  and  other  menial  servants  to  be  employed  in 
the  Libraiy,  form  part  of  the  general  establishment  of  servants  now 
proposed^  and  some  redaction  in  this  respect  will  also  be  effected. 

The  general  establishment  of  servants  now  proposed  will  be  found 
ia  the  paper  marked  (No.  6).  Several  useless  servants  will  be  dis- 
pensed with,  and  the  whole  ezpence  of  the  establishment  now  proposed 
will  be  Bs.  781  8  0>  whilst  the  ezpences  of  the  present  establishment 
are  Bs.  1089  8  0^  and  thus  if  the  reductions  now  proposed  be  adopted, 
the  saving  to  the  Society  will  be  Rs.  338  0  0*  per  mensem. 

For  the  elucidation,  and  in  confirmation  of  the  foregoing  statement, 
the  Council  lay  upon  the  table  of  the  Society,  the  following  accounts 
tad  papers,  viz : 

No.  1,  Statement  of  the  Debts  and  Dependencies  of  the  Asiatic 
Sodety. 

No.  2,  Statement  of  the  average  monthly  Income  and  Expenditure 
of  the  Asiatic  Society. 

No.  3,  Statement  of  the  monthly  Expenditure  of  the  Asiatic  Society, 
ss  proposed  by  the  Council. 
No.  4,  Changes  among  the  Members  from  death,  withdrawal,  &c. 
No.  5,  List  of  Members  of  the  Asiatic  Society  of  Bengal. 
No.  6,  Revised  Scheme  of  an  Establishment  of  the  Asiatic  Society, 
IS  proposed  by  the  Council. 

One  of  the  heaviest  items  in  the  Society's  expenditure  is  the  outlay 
for  the  publication  of  the  Journal.  The  council  would  recommend  no 
reduction  on  this  head,  which  might  interfere  with  the  dissemination 
of  this  work.  On  full  consideration  of  the  subject  however,  they 
eoDceive  that  the  number  of  copies  printed  may  safely  be  reduced  to 
400,  and  without  laying  down  any  definite  or  inviolable  rule  for  the 
eonduct  of  the  work,  they  recommend  that  for  the  future,  the  Secre- 
taries limit  as  far  as  possibly  the  outlay  on  the  work  to  Bs.  250  per 
month* 

If  this  can  be  effected,  the  saving  to  the  Society,  by  means  of  these 
General  reductions,  will  be  increased  to  Bs.  528. 

*  StTing  on  •ocoont  Establiflhment,  Bs. 308 

ditto  Contingencies  in  the  Zoological  Department    30 

Co.'i  Rs.    338 
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An  Eighteenth  Memoir  on  the  Law  of  Storms  in  fydia,  being  the 
Cyclone  pf  Vith  to  Wth  October  1848^  in  the  Bay  of  Bengal.  By 
Hbnry  P1DDINGTON9  President  of  Marine  Courts. 

{Throogfaout  this  paper  the  word  Cyclone  desig'nates  a  Circular  Storm,— H.  P.] 

(  Concluded  from  page  8S7*) 

I  proceed  now  to  give  in  a  Tabular  form  the  wbds  and  weather 
experienced  by  the  various  ships  and  stations  during  the  Cycloae,  at 
noon  on  different  days,  from  which  its  gradually  reaching  and  strength 
tt  the  spot  will  be  seen^  and  at  the  same  time  many  of  the  effects  pre- 
CHiiog  the  onset  of  the  bad  weather,  as  contrasted  with  those  actually 
nndergone  by  other  vessels  at  the  same  time^  at  no  great  distance  from 
them. 

Tabular  View  of  the  Winds  and  Weather  for  the  Cyclone  of  Oct.  1848, 

in  the  Bay  of  Bengal  at  Noon. 
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Part  II. — Summary. 

From  the  foregoing  details  and  tables  I  now  proceed  to  shew  upon 
what  considerations  the  places  of  the  centres  of  this  Cyclone  for  the 
different  days  have  been  laid  down«  inserting  here,  for  more  convenient 
reference  to  the  diagrams  on  the  charts  a  list  of  the  numbers  affixed 
to  each  ship's  name  in  the  foregoing  table. 

Index  to  the  numbers  of  the  Ships  on  the  Chart  and 

Diagrams. 
No.  Log  at  page. 

1*  Joven  Corinna « •  . .      829 

2.  Teak 828 

3.  Enigma 830 

4.  Eagle 833 

5.  Ararat 834 

6.  Flora  MacDonald.    . .   835 

7.  Barham 835 

8.  Wellesley 837 

9.  SeaPark 838 

10.  Asiatic 839 

1 1.  Sir  Robert  Seppings 843 

12.  Camperdown 844 

13.  CoUingwood 845 

14.  Edmundsbury 846 

15.  Framjee  Cowasjee 848 

16.  Washington  Alston 851 

17.  John  Hepburn.   .  • 852 

18.  Easuram 853 

19.  Fattle  Rozack 854 

20.  British  Sovereign 846 

21.  Charles  Kerr. 842 

Before  entering  on  the  details  of  the  positions  of  the  centres  of  the 

Cyclone,  for  different  days,  I  am  desirous  of  making  a  few  remarks 
on  the  positions  of  the  ships,  as  shewn  by  their  logs  or  the  notes  trans« 
mitted  to  me. 

It  will  be  seen  that  there  are  four  differently  marked  classes  of  tracks 
en  the  chart.    These  are : — 
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1 .  Ships  inward  bound  from  the  Southward. 

2«  Ships  inward  bound  from  Madras  or  from  the  Eastward. 

3.  Outward  bound  ships. 

4.  Ships  standing  to  sea  from  the  PUot  station. 

Now  of  these  four  classes  the  ships  of  which  the  positions  are  the 
most  certain  are  those  from  Madras,  as  having  had  good  observations 
but  a  day  or  two  before. 

Next  to  these  are  the  ships  inward  bound,  from  the  Southward  and 
those  from  the  Eastward,  though  both  were  subjected  to  considerable 
chances  of  error,  as  some  of  the  ships  from  Europe  had  run  up  bcm 
7°  North  in  continued  gloomy  weather,  and  those  from  the  Eastward 
had  had  two  or  three  days  of  bad  weather  from  the  Preparis  passage. 

The  ships  standing  to  sea,  whether  as  outward  bound  or  as  standing 
off  by  orders  from  the  station  vessel,  or  under  charge  of  their  pilots, 
were  enveloped  in  the  strong  current  which  I  have  elsewhere  announced, 
and  which  we  see  here  from  the  logs  of  several  ships,*  and  especially 
the  Camperdown,  sets  at  a  rapid  rate  across  the  Sand  Heads  to  the 
Westward  at  the  approach  of  a  Cyclone ;  and  it  is  probable  also  that 
the  ships  in  the  vicinity  of  the  coast  about  Point  Palmiras,  and  to  the 
Southward,  were  much  affected  by  the  sweep  of  this  current,  which 
no  doubt  curves  round  within  Balasore  Bay  and  past  the  Point :  at  least 
we  cannot  reasonably  suppose  any  other  direction  for  it. 

On  the  9th  of  October  we  cannot  fairly  assign  any  position  for  the 
centre,  though  as  the  Teak  and  Enigma  in  the  Andaman  Sea  about  the 
latitude  of  Narcondam,  were  running  up  with  a  strong  S.  S.  W.  breese^ 
while  the  Joven  Corinna,  outside  in  the  Bay  of  Bengal,  had  a  strong 
Easterly  breeze ;  these  might  at  first  have  been  thought  part  of  a 
Cyclone  circle,  of  which  the  centre  in  that  case  would  fall  in  about  12° 
30'  North ;  and  92°  00'  East :  or  about  l**  West  of  the  body  of  the 
Great  Andaman,  and  Captain  Connew,  it  will  be  seen,  thinks  they 
"  brooight  it  up  from  the  Sayer  Islands ;"  but  at  the  close  of  the 
monsoons  smart  blowing  weather  is  often  ezpmenced  on  the  Eastern 
side  of  the  Bay,  and  the  next  day  was  fine  again,  fof — 

*  At  the  trial  of  a  Branch  Pilot  before  a  Marine  Court  for  failing  to  take  a  pilot 
out  of  an  outward  bound  ship,  it  was  proved  on  oath  that  the  Westerly  set  at  tbe 
station  vessel  was  not  less  than  from  three  to  four  knots  per  honr  on  the  Ilt^ 
October. 
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On  the  lOth  October,  we  find  the  Teak,  Enigma  and  Joven  Corinna 
with  tolenbly  fine  weather  and  the  wind  between  S.  S.  W.  and  S.  £.» 
some  of  the  yessels  carrying  studding  sails :  we  cannot  thus  allow  that 
either  on  the  9th  or  10th  we  have  any  sort  of  data  for  assuming  the 
presence  of  a  Cyclone^  which  had  it  existed  must  have  had  its  centre 
to  the  Westward^  and  W.  S.  W.  of  these  ships,  and  consequently  have 
readied  the  Sea  Park  and  British  Sovereign,  the  next  ships  to  the 
Westward^  and  hare  given  them  a  Northerly  wind.  There  is  only  one 
eireamstance  which  we  are  a  little  puzzled  to  account  for,  which  is  the 
presence  of  the  land  birds  and  insects  on  the  12th  on  the  Sea  Park 
and  other  vessels.  These  it  is  clear  must  have  been  brought  from  some 
of  the  land  to  the  Eastward  or  S.  Eastward,  that  is  either  from  the 
coast  of  Fegue  above  Point  Negrais,  or  from  the  Andamans.  We 
might  suppose  indeed  that,  according  to  Captain  Connew's  view,  the 
Cjdone  existed  as  such  within  the  Andaman  Sea,  and  that  it  was  lifted 
up  by  the  high  mountain  range  of  the  Andaman  Islands,  and  descended 
again  in  the  Bay,  which  we  know  to  happen  with  Cyclones  crossing 
the  peninsula  of  India,  and  descending,  or  being  again  as  it  were,  renewed 
in  the  Arabic  Sea.  This  supposition  would  account  perhaps  in  part 
for  the  depression  of  the  Barometer  of  the  Joven  Corinna,  but  we 
cannot  go  farther  than  to  indicate  these  doubtful  points  in  the  absence 
of  any  evidence  to  prove  them :  I  shall  refer  again  to  this  singular 
phenomenon. 

On  the  II th  October, — It  is  difficult  also  to  assign  any  position  for 
a  centre,  or  even  to  affirm  that  any  Cyclone  existed  in  the  Bay,  for 
thongh  we  have  the  Barham,  Collingwood,  Sea  Park,  Enigma,  Ararat 
tod  Teak  dispersed  over  a  sort  of  curved  or  hooked  line  of  A^  of  Lon- 
gitude, and  2\^  of  Latitude,  there  is  nothing  like  Cyclone  weather  to 
be  found  in  their  logs,  nor  any  thing  approaching  to  a  gale.  The  mere 
winds  of  tiie  three  nearest  to  any  supposed  centre,  i.  e.  Teak,  Sea 
Park  and  Collingwood,  might  indeed  give  us  a  spot  about  90^  East ; 
14^  5(y  North,  as  a  centre,  but  the  British  Sovereign  must  have  been 
crosdng  near  this  spot  on  the  11th,  and  she  carried  the  somewhat 
itormy,  but  not  unusual,  October  S.  W.  monsoon  with  which  she  had 
ran  up  from  7^  North  past  it,  and  the  Sea  Park  and  Collingwood  had 
both  fine  weather  up  to  noon.  Hence  we  cannot  I  think  for  this  day 
«t  noon,  by  any  sort  of  construetion,  allow  that  we  have  any  data  fairly 
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indicating  that  a  Cyclone  had  commenced  at  the  surface  of  the  ocean. 
As  before  remarked,  it  might  have  been,  and  probably  was,  formed  or 
coming  up  overhead.  Towards  the  close  of  this  day  many  of  the 
ships  began  to  have  indubitable  signs  of  its  approach,  or  indeed  I  may 
rather  perhaps  say  of  its  descent.* 

On  the  \2th  of  October. — If  we  examine  the  diagram  which  I  have 
placed  with  the  chart,  in  which  the  numbers  signify  the  ships  accordiiig 
to  the  table  just  given,  and  the  little  arrows  their  winds  (though  the 
force  of  these  is  not  expressed),  we  shall  see  that  on  the  N.  Eastern 
quadrant  of  the  Cyclone  we  have  at  noon  the  Enigma  (3)  and  Eagk 
(4)  with  "strong  gales"  and  "heavy  gales"  at  E.  S.  E.,  while  the  Teak 
(2)  nearer  to  the  centre  but  in  the  same  quadrant  has  "  a  furious  gale 
with  the  sea  one  sheet  of  foam."  On  the  opposite  or  S.  W.  quadrant 
we  have  the  Barham  (7)  with  thick  weather  and  hard  squalls,  heaving 
too  at  noon,  from  the  conviction  that  they  teere  within  the  verge  of  a 
Cyclone,  and  that  standing  on,  though  the  wind  was  fair,  would  plunge 
them  into  the  centre ;  and  the  British  Sovereign  (20)  with  "  a  steady 
heavy  gale"  just  allowing  her  to  set  the  reefed  foresail.  She  was,  as 
remarked  at  the  close  of  her  log,  probably  a  little  farther  to  the  Eastward. 

On  the  North  western  and  Northern  quadrants  we  have  a  group  of 
six  vessels  inward  and  outward  bound,  of  which  the  first  two,  the  Ararot 
(5),  and  Washington  Ahton  (16),  at  the  same  distance  from  our  centre 
as  the  Barham  and  British  Sovereign^  and  both  like  them  with  strong 
and  increasing  gales.t  The  four  others,  Asiatic  (10),  Edmondshvry 
(14),  Futtle  Rozack  (19),  and  Charles  Kerr  (21),  had  also  heavy 
weather,  and  the  Cyclone  fairly  set  in  with  them,  both  from  the  fall  of 
their  Barometers,  the  strength  of  the  wind  and  the  unquestionable 
appearance  of  the  weather.  We  have  unfortunately  no  record  of  the 
weather  on  the  Eastern  quadrant. 

We  may  thus  take  the  diameter  of  the  Cyclone  for  this  day  to  hate 

*  Adopting,  only  for  the  present,  mj  own  theory  of  these  meteorg,  that  ibey  an 
formed  above  and  descend  as  disks  to  the  surface  of  the  ocean,  as  a  more  convenieot 
form  of  expression,  and  one  which  seems  much  more  justified  by  the  phaenomeoi  of 
the  following  day,  than  the  word  approach. 

f  They  have  both  also  the  same  apparent  discrepancies  in  the  directions  of  their 
wind -arrows,  but  this  may  arise  from  many  causes,  as  1.  The  wind  carelessly  laariE. 
ed — 2.  Ship's  position  uncertain — 3.  Incurving  of  the  wind  at  the  time. 
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been  not  quite  300  miles?  or  150  miles  of  semi  diameter  on  its 
tdnnciDg  semicircle,  for  the  Sir  Robert  Seppinffs  (11)>  and  Framjee 
Cowoijee  (16)  (this  last  with  a  pilot  on  board)  had  a  heavy  sea,  squalls 
and  threatening  appearances,  but  did  not  make  their  preparations  for 
bad  weather  till  the  afternoon :  and  if  we  refer  again  to  the  diagram 
we  shall  find  that  at  the  centre  of  the  wind  circles  we  have  a  spac^ 
nuffked  by  a  double  line,  of  50  miles  in  breadth,  within  which  are  three 
ships,  in  a  small  right  angled  triangle,  of  which  the  greatest  side  is 
fiofy  33  nules,  with  winds  and  weather  at  this  time,  as  follows : 

r  Faint  variable  airs  from  the  S.  W.  Bar.  fall* 
9.  Sea  Park.  <      ing  fast,  birds,  &c.,  taking  refuge  on  the 

(^     ship. 

13  CoUinawood  I  ^^^  variable  from  the  N.  W.  Barometer 

ngw      .  ^     falling  fast. 

17.  John  Hepburn.     — Moderate  and  squally  from  the  S.  E. 

Two  of  these  vessels  also,  the  Hepburn  and  CoUingwood,  sighted 
sbips  between  daylight  and  noon  under  storm  sail,  and  with  top  gallant 
masts  down.* 

It  is  evident  then  from  these  light  opposing  winds  and  dark  gloomy 
weather,  with  other  phoenomenon  prevailing  within  this  tract,  while  a 
gale  and  even  a  heavy  gale  was  blowing  around  it,  that  these  ships  are 
within  a  broad  central  space,  which  I  have  marked  for  the  centre  of  the 
Cjdoae.  I  defer  to  the  concluding  remarks  the  strong  evidence 
whidi  this  affords  not  only  of  the  fact  that  Cyclones  are,  as  I  have 
^bcady  annormced,f  sometimes  almost  Zoncd^  when  the  proportions  of 
the  central  to  the  storm  portion  are  considered,  but  moreover  of  the 
&ct  that  Cyclones  are  lifted  up  and  descend  again  I  I  take  the  centre 
of  the  Cyclone  then  at  noon  this  day  to  have  been  about  in  Lat.  17^ 
^S'N.;  Long.  89^  18'  East.  And  we  should  remark  also  that  its 
violence  was  not  yet  sufficient  to  dismast  any  of  the  vessels  within  its 
influence. 

On  the  \3th  October. — ^We  have  a  dii^ram,  which  upon  considering 
Anne  of  the  wind-arrows,  appears  rather  an  anomalous  one,  but  we  have 
flnt  to  consider  if  the  ships'  positions  are  correctly  laid  down,  and  this 

*  ^iMblythe  VietoHa  and  three  other  outward-bound  vessels,  the  logs  of  whioh 
^vs  not  reached  me. 
t  Jonmel  Asiatic  Society,  Vol.  XIV.  p.  907. 
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no  one  can  possibly  answer  for,  although  many  are  but  just  from  Bi|^ 
of  the  land,  or  from  the  pilot,  jtt  Bererai  are  now  two  or  three  days 
without  obserrations,  in  strong  or  severe  gales,  and  some  no  doubt 
within  the  influence  of  the  storm  wave  and  current. 

The  nearest  vessel  to  the  centre  at  noon  on  this  day  was  the  Ararat, 
No.  5,  which  vessel  had  the  centre  passing  her  between  4h.  and  61k 
45'  p.  M.,  or  say  at  5  p.  m. 

At  1  p.  M.  the  wind  is  marked  as  N.  £.  and  her  position  is  giva 
by  Acct.  as  in  19^  20^  North  ;  Long.  88^  3(F  East ;  but  upon  ezamioiDg 
and  working  over  her  log  I  do  not  consider  that  sufficient  allowance  lu9 
been  made  for  leeway  and  drift  in  such  weather  as  she  evidently  had ;  the 
gale,  being  described  in  the  log  as  *'  terrific"  at  4  a.  m.  and  the  squalls 
'^  frightful"  at  noon,  when  no  doubt  they  were  close  upon  the  centre. 
From  these  considerations  then,  and  without  any  allowance  for  the  stonn 
wave,  I  have  placed  her  at  noon  in  19°  3^  N* ;  Long.  88°  6'  East;  and 
the  centre  close  to  her,  as  it  was  moving  up  firom  the  S.  Eastward,  while 
she  was  drifting  down  across  its  track  from  the  N.  E. 

The  next  to  the  Ararat  is  the  Sir  Robert  Seppings  (No.  11)  also  with 
the  wind  at  N.  E.  of  variable  force,  and  veering  to  S.  E.  by  2,  and  S.  S. 
E.  by  5  p.  M.  and  apparently  most  violent,  at  7  p.  m.  when  she  had  drif- 
ted close  to  the  centre  and  lost  her  main  and  mizenmasts  with  other 
damage.  The  Cyclone  passed  close  to  her,  but  she  did  not,  it  seentf^ 
drift  into  its  centre  like  the  Ararat.  Captain  Stuart  informs  me  that 
his  position  as  estimated  at  7  p.  m.  when  at  the  height  of  the  Cydone, 
is  he  believes  nearly  correct,  as  he  worked  it  with  every  allowance,  beth 
forward  and  backward. 

We  have  then  No.  14,  the  Edmundsbury,  This  ship  was  one  of 
those  which  put  to  sea  with  her  pilot  on  board,  and  must  have  been  in 
much  distress,  for  her  ballast  shifted  in  the  Cyclone.  As  she  expe- 
rienced the  calm  and  shift)  her  log  and  remarks  are  highly  valuable,  and 
I  have  calculated  her  position  as  nearly  as  possible.  The  Camperdovnj 
No.  12,  stood  to  sea  from  the  pilot  at  noon  of  the  12th  to  the  S.  East- 
Ward,  but  as  the  winds  were  barely  at  any  time  to  the  Northward  of 
E.  N.  £.  and  mostly  East,  with  a  heavy  lee  current  and  sea  and  her 
leeway,  she  possibly  may  have  been  quite  as  much  to  the  Westward  as  I 
have  placed  her,  though  not  farther  to  the  Southward  at  noon ;  althong^ 
she  seems  by  her  log  to  have  headed  to  the  South  till  she  reaehed  the 
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aJn  eeatre  at  7  p.  m,  having  the  s)uft  at  7.30.  She  was  probably  at 
this  time  to  the  South  of  the  parallel  of  20°»  and  as  the  Cjclone  was 
earring  a  little,  we  ean  see  that  its  portion  and  hers  closely  appro^ir 
mate,  which  is  all  we  can  expect  with  so  many  sources  of  uncertainty. 

The  Framjee  Ccwtujeey  it  will  be  noted^  is  upon  the  parallel  p{  20? 
North,  and  she  was  on  the  advancing  (Western)  verge  of  the  centre  at 
iboat  6  p.  M.  when  she  had  the  wind  North,  and  moderating  to  a  calm 
•t  8,  which  would  place  har  also  to  the  South  of  20^  and  close  on  the 
dack  <^  the  centre,  as  I  have  marked  it.  No.  21,  the  Charles  Kerr, 
ofiins  some  anomaly  of  wind,  or  of  position  rendered  erroneous  by 
the  effect  of  the  storm  wave  and  storm  current,  which  as  she  was  for 
ft  ooDsiderable  time  with  the  wind  at  North,  and  hemmed  in  between 
&  coast  and  the  advancing  Cyclone,  where  she  would  perhaps  have 
had  moreover  some  part  of  the  Southerly  current  from  Point  Palmiras, 
It  18  not  un&ir  to  suppose  that  she  was  a  little  farther  to  the  Southward 
and  Eastward  than  she  supposed,  which  will  accoimt  then  for  her 
having  the  wind  so  far  to  the  Westward.  This  ship  was  also  in  great 
distress,  her  pumps  being  choked  by  the  sand  ballast ;  the  wind  at  10 
A.  M.  is  marked  W.  N.  W.  and  p.  m.  S.  W.  b.  S.  so  that  it  veered  7 
points  in  two  or  three  hours !  showing  that  the  ship  was  dose  upoi^ 
the  centre,  and  all  hands  probably  too  anxiously  engaged  in  freeing  the 
diif),  as  they  were  reduced  to  baling,  to  pay  much  attention  to  the  exact 
foction  of  the  wind  for  vHiich  I  have  therefore  given  a  curved  arrow. 
Mo.  20,  the  Britieh  Sovereign^  is  also  an  anomaly,  if  we  suppose  the 
Cyclone  to  have  extended  so  far,  but  this  it  could  barely  have  done^ 
aad  the  log  of  the  Teak  shews  that  there  was  a  strong  Southerly 
BMDsomi  fcdlowing  the  Cyclone. 

The  Teak,  No.  2,  also  presents  a  slight  anomaly,  but  she  had  now 
been  three  days  without  an  observation,  so  that  her  position  is  neces- 
iftrily  uncertain. 

The  wind  and  position  of  the  Asiatic,  No.  1 0,  however,  are  at  first 
tight  the  most  difficult  to  account  for,  as  her  position  must  be  tolerably 
correct  since  she  had  just  stood  off  from  the  coast  on  the  lltb,  and 
^ikoug^  with  the  N.  £.  and  Easterly  gales  and  hurricane  which  she 
hid,  she  appears  to  have  made  httle  more  than  a  W.  S.  Westerly  drift 
iwtveen  tJbe  12th  and  13th,  yet  as  regards  her  Southing  she  must  at 
least  have  been  at  noon  on  the   13th  as  far  to  the  South  as  she  is 

5  z  2 
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placed^  though  she  may  have  heenmoreto  the  Eastward.  Tet  we  find 
she  had  the  wind  at  noon  blowing  a  hurricane  from  £.  N.  £.  veering 
to  North  at  4  p.  m.,  and  to  N.  W.  at  8,  when  it  was  ''impossible  to 
look  to  windward.'*  It  is  very  clear  that  this  could  not  have  been  any 
part  of  the  main  Cyclone,  and  I  am  thus  inclined  to  believe  it  to  be  a 
smaller  one  thrown  off  from  the  main  vortex,  as  we  have  so  frequentlj 
seen  occurs,  especially  when  near  coasts ;  and  it  is  the  more  certain  that 
this  occurred  as  we  find  that  the  centre  of  the  Cyclone  passed  False 
Point  at  10  p.  M.  of  the  13th,  while  the  Aeiatie  was  72  miles  to  the 
South  of  that  spot,  near  the  centre  of  an  evident  Cyclone,  or  tornado 
Cyclone,  blowing  a  hurricane  at  £.  N.  £.  at  noon ;  veering  as  we  hxn 
just  described,  the  ship  having  evidently  drifted  round  the  centre  on 
its  Western  or  advancing  side ;  and  from  the  brief  report  from  Ganjam, 
as  well  as  from  the  veering  of  this  Cyclone,  we  may  see  it  was  travelling 
up  to  the  N.  N.  W.  at  least,  if  not  on  a  more  Northerly  track.*  The 
note  we  have  from  Ganjam,  in  Lat.  19°  22'.  N. ;  or  about  on  the 
parallel  of  the  Asiatic^ s  position,  shews  that  the  Cyclone  can  only  hare 
skirted  the  coast  there. 

I  have  therefore  with  all  these  views  placed  the  centre  of  the  prin- 
cipal Cyclone  for  this  day  in  Lat.  19<>  12^  N.;  Long.  SS^"  13'£tft; 
and  assigned  a  small  separate  one  to  the  Aeiatie, 

On  the  I4th  October  at  noon,  we  have  the  Camperdown  (No.  12) 
and  CoJMngwood  (No.  13)  close  in  with  False  Point,  the  latter  ship 
indeed  at  anchor  to  the  Northward  of  it,  and  the  Edmundsbury  and 
Framjee  Cowasjee  about  25  miles  to  the  Southward  of  it.  The 
Cyclone  with  all  these  ships  was  moderating  between  1  and  4  a.  m. 
from  the  South  to  S.  S.  W.  and  S.  W.  according  to  their  positions,  and 
by  noon  it  was  nothing  more  than  a  gale  rapidly  decreasing. 

Descent  of  the  Cyclone  on  the  12th,  and  its  probablk 

ORIGIN. 

If  the  Cyclone  existed  as  one,  at  the  surface  of  the  ocean  on  any 
day  preceding  the  12th,  we  should  doubtless  find  some  distinct  tnoes 
of  it.  For  though  we  have  as  early  as  the  9th,  and  for  the  10th,  tnd 
11th,  strong  and  heavy  Southerly  and  S.  S.  Westerly  breezes  on  the 

■ 

*  The  whole  yeerisg  (E.  N.  £.  to  West)  wonld  give  a  N.  b.  W.  tnokfor tta 
little  Cyclone. 
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Eastern  side  of  the  Bay^  yet  we  find  that  all  the  ships  towards  the 
middle  and  on  the  Western  side  of  the  Bay  are  running  up  with  strong 
Southerly  and  S.  Westerly  winds.  Now  if  there  was  any  Cyclone  at 
this  thne  we  should  have  undouhtedly  from  so  many  ships  some  record 
of  equally  strong  North  Easterly,  Northerly  or  North  Westerly  hreezes 
bot  there  is  nothing  of  the  kind. 

As  before  remarked  however,  we  have  the  puzzling  fact  of  the  numer* 
OQs  exhausted  land  hirds  which  alighted  on  several  of  the  ships  (Sea 
Park,  and  Barham,  on  the  12th,  and  Edmundahury  and  Ararat  on  the 
13th)  to  account  for,  and  if  we  allow  that  by  any  remote  possibility 
those  of  the  13th  might  have  been  whirled  into  the  vortex  by  a  stream 
of  wind  at  N.  £.  from  the  Sonderbunds,*  yet  those  of  the  12th  cer- 
tainly could  not  have  heenso ;  and  the  nearest  land  to  the  centre  on  that 
daj  is  Cheduba,  at  330  miles  distance  to  the  E.  N.  E.  with  the  coast 
of  Pegu  to  Point  Negrais  to  the  Eastward,  and  the  Northern  Andamans 
to  the  S.  Eastward. 

Hence  referring  to  what  has  already  been  said  p.  893  of  the  winds, 
and  of  the  appearances  of  the  weather  at  the  centre,  and  the  falling 
of  the  Barometers  of  the  ships  on  the  1  Ith,  we  seem  justified  in  saying 
that  in  this  instance  the  Cyclone  actually  descended  on  the  12th,  after 
passing  over  some  land,  from  which  it  carried  up  the  Ringdoves,  Snipes, 
Panoty  Butterflies,  &c.  and  that  judging  from  its  track  this  was  more 
probablj  the  Andamans  than  the  Coast  of  Pegu :  the  S.  S.  Westerly 
winds  of  the  Joven  Corinna  heing  an  evidence  that  for  the  10th  and 
llth,  the  centre  of  any  Cyclone  must  have  been  to  the  South  Westward 
of  the  Preparis  passage. 

Having  shewn  that  the  Cyclone  must  have  settled  down  in  the  Bay 
of  Bengal  after  having  previously  passed  over  some  land  to  pick  up 
the  hirds  and  insects  which  it  hrought  with  it,  we  are  naturally  led  to 
enquire  where  it  originally  came  from,  since  the  bad  weather  experienc- 
ed bj  the  Enigma  in  the  Andaman  Sea  does  not  give  us  any  evidence 
for  its  formation  there. 

From  several  logs  which  have  heen  forwarded  to  me  it  appears  that, 

*  Tliej  oonld  not  have  been  broagbt  from  tbe  Cuttaek  coast,  where  the  weather 
vw  iBoderate  though  threatening  on  the  whole  of  the  12tb. 

t  The  average  track  is  N.  41*^  West,  and  the  average  rate  for  the  whole  distance 
•kort  S*  per  boor. 
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from  the  7th  of  October,  there  was  bad  weather  indicating  the  approtch 
of  a  Cyclone  in  the  N.  Eastern  part  of  the  China  Sea,  appaientlj  hj 
the  Straits  of  Formosa,  which  by  the  9th,  was  a  severe  Cydone,  in 
which  H.  M.  S.  Childers  was  nearly  lost  on  the  Pratas  Shoal.  I  mske 
the  centre  of  this  Cyclone  to  have  been  on  that  day  in  Lat.  21®  I^ 
N. ;  Long.  117^35'  East;  and  that  on  the  following  day  it  had 
travelled  about  285'  to  the  W.  b.  8.  Now  from  the  position  of  this 
Cyclone  in  the  China  Sea  on  the  9th,  as  given  above,  to  that  of  ours 
in  the  Bay  of  Bengfd  on  the  I2th  in  l?""  48^  N. ;  Long.  89<>  81'  East, 
the  coarse  and  distance  is  S.  83®  W.  1530  miles,  which  in  the  3  days 
gives  510  miles  per  day  or  21  miles  per  hour. 

If  we  then  take  this  to  have  been  the  same  Cyclone,  it  was  one  wbidi 
when  rising  at  the  surface  of  the  Ocean  in  the  China  Sea  travelled 
about  at  the  rate  of  12  miles  per  hour,  as  by  the  logs  of  it  whidi  I 
have ;  then  for  three  days  at  21  miles  per  hour  in  the  atmosphere ;  and 
then  after  re-descending,  at  an  average  rate  of  5  miles  per  hour  in  the 
Bay  of  Bmgal,  and  in  the  course  of  its  aerial  track  altering  its  ronte  firom 
W.  f  S.  to  N.  41°  West.  In  the  change  or  curving  of  the  track  there 
is  nothing  remarkable,  as  we  have  numerous  instances  of  this,  but  it 
seems  a  somewhat  forced  conclusion  to  assume  at  pleasure  these  dif- 
ferent rates  of  1 2,  21  and  5  miles  per  hour  for  the  purpose  of  accoimt- 
ing  for  a  supposed  connection  between  these  Cyclones.  We  can  then 
only  note  all  the  data  as  above,  and  affirm  that  our  Cyclone  certsinlf 
descended  in  the  Bay  of  Bengal,  after  passing  over,  or  being  formei 
upon  some  land  from  which  it  brought  the  birds  and  insects. 

Rate  of  Travelling. 

The  course  and  distance  between  the  centre  of  the  12th  and  13th  is 
N.  37^  West  90  miles  only,  giving  a  rate  of  not  quite  4  miles  per  hoar. 
From  the  centre  at  noon  of  the  13th  to  False  Point  is  N.  47^  West,t « 
little  more  than  the  same  distance,  which  it  passed  over  between  nom 
and  1 1  p.  M.,  so  that  we  may  thus  fairly  set  down  its  average  rate  for 
this  interval  of  time,  as  8  miles  per  hour,  and  this  pho&nomenon  of  the 
Cyclone's  augmenting  its  velocity  as  it  approaches  the  shore  is  well 
worthy  of  note,  as  in  this  case  it  was  approaching  a  low  shore  with  the 
broad  valley  of  the  Mahanuddy  river  inland.  If  we  compare  on  our  Dii- 
gram  No.  4,  the  run  of  the  Collinffwood,  overrunning  the  Cyclone^  witii 
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that  of  the  Futile  Rozaek  clearing  it,  we  shall  be  satisfied  that  this 
angmentatioii  of  velocity  took  place,  and  moreover,  as  the  Collingwoo^e 
log  maj  be  quite  depended  upon,  we  may  be  assured  also  that  our 
estimate  of  the  track,  if  not  mathematically  true,  is  so  near  to  the  truth 
that  none  of  the  main  facts  can  be  doubted. 


Part  III. 

Remarks. 
Under  this  head  I  propose  to  set  down  first,  short  disquisitions  on 
maoy  points  of  great  interest  which  have  been  elucidated  in  this 
Cyclone,  then  to  give  a  table  of  the  ships,  with  remarks  on  their  manage- 
ment or  errors,  and  finally  to  deduce,  so  far  as  we  can  safely  do  so, 
some  practical  rules  for  ships  approaching  or  leaving  our  dangerous 
Sandheads  at  the  Cyclone  seasons. 

Signs  of  the  approaching  Cyclone. 
Leaving  out  the  swell,  which  at  the  head  of  the  Bay  at  least  may  be 
considered  an  equivocal  indication,  as  the  varjring  monsoons  and  the 
heavy  discharges  of  200  miles  of  the  channels  forming  the  mouths  of 
the  two  great  rivers,  the  Hooghly  and  the  fiurampooter,  must  often 
affect  it,  we  come  next  to, — 

The  Banks  of  Clouds. 
These  are  very  distinctly  noted  in  the  logs  of  the  Wellesley,  John 
Hephum  and  Futtle  Rozaek  on  the  approaches  of  the  Cyclone,  and 
are  noted  by  others  on  its  leaving  them.  They  were  no  doubt  seen  by 
more  of  Uie  ships,  though  not  registered  at  the  time.  There  can  be 
no  sort  of  question  however,  now,  that  Cyclones  are  frequently  so  seen,* 
and  they  will  be  oftener  noted  when  sailors  learn  what,  in  conjunction 
with  other  signs,  they  may  indicate.     At  present  unless  a  peculiarly 

*  A  recent  and  a  very  remarkable  instance  has  occnrred  to  myself.  During  the 
Chittagong  Cydone  of  May,  1849.  I  distinctly  saw  and  watched  for  two  days  from 
the  terrace  of  my  honae  in  Calcatta,  say  at  a  height  of  50  feet,  or  of  a  ship's 
laatntop,  the  bank  of  clonds  moving  from  N.  £.  to  S.  £.  and  I  was  satisfied,  from 
this  and  other  signs,  together  with  the  barometrical  indications  that  it  was  a  Cyclone 
noTiDg  down  from  the  N.  E.  comer  of  the  Bay  to  the  S.  W.  as  it  proved  to  be. 
ChitUgong  is  220  miles  W.  \  S.  of  Calcutta,  and  had  I  been  at  the  time  in  command 
•fa  ship  boiind  to  the  Southward  I  should  thus  have  had  ample  time  to  make  all 
•Bug,  and  to  consider  beforehand  what  my  best  plan  of  management  would  have  been. 
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remarkable  and  threatening  cloud  or  bank  appears,  it  is  thought  littk 
of,  and  never  noted  in  the  log.  We  should  bear  in  mind  too  that  the 
same  bank  of  clouds  may  look  most  dismal  and  alarming  with  the  boh 
and  ship  in  certain  positions,  while  in  others  it  may  appear  compan- 
tively  trifling,  and  only  a  bank  of  clouds.  The  question  for  the  intelligent 
Mariner  should  always  be,  **  is  there  a  bank  of  clouds  in  addition  to  the 
other  signs  ?" 

The  Wellesley,  Barham,  Futile  Rozack  and  other  ships  notice  the 
*'  dark  lurid  appearance  and  the  clouds  flying  in  broken  masses  and  thin 
sheets  as  if  torn  from  some  other  mass."  This  I  also  noticed  at  the 
time  of  the  Chittagong  hurricane  referred  to  in  the  preceding  note. 

2.  The  Red  Sky  and  Red  Light, — We  have  fortunately  obtained  in 
this  instance  complete  proof,  of  the  most  convincing  kind,  that  the  red 
sky  and  red  light  occur  at  times  in  the  Bay  of  Bengal  as  a  distinct  and 
remarkable  appearance  on  the  approach  of  a  Cyclone.  I  have  been 
unwilling  to  separate  the  details  of  each  log  as  given  to  me  by  the 
Commanders,  and  thus  refer  the  reader  to  the  BarhanCs  at  p.  835,  the 
Wellesley  at  p.  837,  tlie  Sea  Park  at  p.  838,  the  Futtle  Rozaek  at 
p.  854,  and  the  British  Sovereign  at  p.  840,  which  ship  appears  onlj 
to  have  seen  a  red  glow  at  times. 

The  evidence,  however,  of  the  other  ships  is  fully  conclusive,  and  I 
have  moreover  the  testimony  of  one  of  the  oldest  commanders  to  this 
port,  Capt.  McLeod  of  the  ship  John  McVicear^  as  to  a  very  remarkable 
Cyclone,  that  of  the  Londouy  Capt.  Wimble,  in  October,  1832,  quoted 
by  Col.  Reid  in  his  Law  of  Storms,  in  which  it  was  distinctly  seen  in 
Lat.  15®  N. ;  Long.  89^  ®  East ;  and  also  at  night !  lasting  from  sunset 
till  nearly  midnight,  the  sky,  and  sea,  and  every  object  being  of  a  blight 
scarlet  colour  !* 

3.  Peculiar  brightness  and  twinkling  of  the  Stars, — This  precur- 
sory sign  was  also  very  clearly  observed  and  noted  by  the  BritiA 
Sovereign  p.  840,  the  Chas  Kerr^  p.  842,  the  Sir  Robert  Seppings,  p. 
844,  and  Futtle  Rozack  p.  I  remarked  it  also  very  notably  at  the  time 
of  the  Chittagong  Cyclone  before  adverted  to,  as  also  that  the  stars 
were  visible  at  very  small  altitudes,  and  I  have  no  doubt  that  had  the 
sea  horizon  been  visible  from  Calcutta,  it  would  also  have  been  veiy 

*  I  shall  in  another   place   give  the  detailed  statement  sent   me  bj  Capt 
McLeod. 
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fttbcty  M  remarked  by  Capt  Shire  in  the  China  Sea^  (Jaum,  FoL 
XYIII.  p.  49.) 

4.  PeeuUar  Lightning. — ^This  is  also  noted  in  the  log  and  remarks 
of  the  Barham^  pp.  835,  837»  and  corroborates  what  we  before  knew  of 
this  peculiar  Aurora  Borealis  or  flashing  kind  of  lightning.  This  appear- 
ance IS  not  mentioned  by  any  of  the  other  ships,  and  it  is  sbgolar  to 
lemark  that  while  some  yessels  in  the  Cyclone  had  no  lightning,  or 
Imt  very  Uttle,  others  had  very  serere  thunder  and  lightning.  It  would 
appear  that  there  may  be  certain  zones  or  quarters  of  the  Cyclone  in 
which  alone  the  electrical  discharges  occur,  so  far  we  can  at  present 
judge.  Like  many  other  matters,  this  requires  to  be  better  observed  before 
we  affirm  any  thing  positively  on  the  subject.  I  have  collected  in 
another  section  the  evidence  we  have  now  obtained  on  this  curious 
point. 

Vibration  of  the  Barometer. — ^This  remarkable  sign  we  find  very 
carefully  noted  in  the  log  of  the  Barham ;  and  in  that  of  the  Sea  Park, 
^hat  the  Barometer  and  Simpiesometer  were  falling  at  the  time  the 
daily  rise  should  take  place. 

So  far  then  as  relates  to  the  precursory  signs  of  these  meteors,  we 
hare  eoUected  here,  from  the  observations  in  a  single  Cyclone,  a  great 
anmber  of  them,  qdite  sufficient  indeed  to  warn  the  attentive  mariner 
of  what  may  be  at  least  passing  near  to  him,  if  not  approaching  his 
position,  and  thence  to  give  him  frequently  much  more  time  for  his 
pieparationa, — and  time  is  often  with  him  a  question  of  masts  or  dis* 
Basting— or  even  of  life  and  death  I 

Of  Phjbnombna  during  the  Cyclone. 

BimeneioM  of  the  Cyclone  and  its  unequal  extent  in  van  and  rear.* 
I  have  already  discussed  at  p.  897,  the  reasons  which  induce  me  to 
beUere  that  this  was  a  distinct  instance  of  a  Cyclone  settling  down  in 
the  middle  of  the  Bay,  perhaps  after  it  had  been  raging  in  the  China 
Sea,  and  certainly  after  it  had  picked  up  hundreds  of  land  birds  and 
thoiuanda  of  insects  from  some  land  which  it  had  passed  over,  and  I 


*  This  word  rear  may  loiiiid  more  militaiy  than  nautical  to  merchants,  and  even 
to  iome  naval-bred  seamen  of  modem  days ;  bat  as  we  have  the  van,  centre,  and 
Kv  of  a  fleet,  we  may  with  propriety  use  these  words  for  the  artificial  divisions  of 
**ov  enemy/'  the  Cyclone. 

6  A 
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now  propose  to  remark  on  the  limited  and  unequal  extent  to 
we  can  trace  it  distinctly  as  a  Cyclone. 

I  have  given  with  the  chart  two  diagrams,  Nos.  I.  and  11.,  of  the 
ships  in  their  positions  at  noon  on  the  12  th  and  13th,  with  their  wind- 
arrows  and  the  Cyclone  circles  correctly  marked  ;  as  also  one.  No.  III. 
of  a  supposed  section  of  the  following,  or  rear,  half  of  the  Cyclone  in 
the  line  of  the  track  which  will  he  subsequently  explained.    Taking 
the  first  of  these  diagrams,  that  of  the  12th,  we  find  the  utmost  extent 
which  we  can  fairly  allow  it  to  have  reached,  as  a  Cyclone,  at  noon  on 
that  day  to  the  S.  Eastward,  or  on  the  line  of  its  track,  is  to  the  drde 
marked  a  little  without  the  positions  of  the  Barham,  No.  7,  and  Brititk 
Sovereign,  No.  20,  or  about  90  miles  of  radius,  or  180  miles  of  diameter. 
Had  it  extended  farther  in  this  direction  these  ships,  the  commandeis 
of  which  were  most  fully  prepared  and  anxiously  watching  for  it, 
would  have  been  hove  too  sooner,  as  they  were  running  up  towards  it 
at  the  rate  of  8  and  9  knots  an  hour.  But  we  see,  also,  that  in  front,  on 
the  line  of  its  future  track,  the  Cyclone  circles  distinctly  extend  to  Nos. 
10,  14,  21  and  19  or  even  to  Nos.  15  and  11,  the  four  first  of  which 
ships  had  the  Cyclone  fully  comnftnced  with  them,  while  the  two  last 
were  certainly  on  the  verge  of  it,  and  this  would  give  its  semi-diameter 
an  extent  of  140  miles  in  front,  or  280  of  diametet,  against  90  in  the 
opposite  direction  or  180  of  diameter.     At  right  angles  to  the  trad 
we  have  No.  8,  evidently  without  the  Cyclone  circles,  though  just 
approaching  to  them.  We  cannot  also  on  this  day  allow  that  it  reached 
the  Pilot  or  Light  Vessels,  but  they  had  evident  indications  of  it,  snd 
while  No.  15,  the  Framjee  Cowasfee,  at  170  miles  N.  N.  W.  of  the 
centre  has  a  strong  and  increasing  gale  from  £.  b.  N.  and  £.  N.  fi« 
No.  18,  the  Eaaurain  at  190  miles  to  the  W.  8.  W.  or  at  right  angles 
to  the  track  (she  is  not  included  in  the  diagram)  has  a  fine  N.  W* 
breeze  and  fine  weather*  moderating  nearly  to  a  calm  in  the  afternoon. 
On  the  13th  again,  we  perceive  by  the  diagram  No.  !!•  that  whik 
the  monsoon  is  evidently  following  up  the  Cyclone  with  Nos.  7,  9, 2  tad 

17,  so  that  we  cannot  to  the  S.  Eastward  allow  its  semi-diameter  to 
be  more  than  65  miles,  or  130  of  diameter  in  all ;  we  find  that  to  the 
North  Westward  we  may  without  any  exaggeration  extend  the  circles,  tf 
marked,  to  the  Light  Vessel  and  False  Point  Palmiras,  or  to  115  mileSi 

giving  a  diameter  of  230  miles,  or  about  in  the  same  proportion  as  thit 
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of  the  12th.    For  the  extent  of  the  Cydone  on  the  Hth,  as  it  had 
then  reached  the  land  we  haye  not  any  data. 

We  may  then  take  it  that  we  have  here  tolerahly  distinct  eyidence 
that  though  the  form  of  the  Cyclone  was  circular,  the  continuations  of 
these  dreles  were  wanting  on  the  following  side  of  the  storm  disk,  and 
hence  we  arrive  at  a  solution  of  the  undoubted  fact  that  the  latter  half 
of  a  Cyclone,  as  calculated  from  the  passage  of  the  centre,  seems 
always  to  be  of  shorter  duration  than  the  advancing  or  front  portion 
of  it.  I  have  already  (Sailor's  Horn  Book,)  suggested  that  this 
may  arise  from  the  disk's  not  being  truly  tangential  to  the  earth's 
mrfiice,  but  slightly  lifted  up  behind,  from  the  friction  of  the  advancing 
part  against  the  surface  of  the  ocean  retarding  its  progress.*  Now 
assuming  that  n  disk  is  one  of  150  miles  in  diameter  and  of  5  miles 
m  thickness,  we  can  easily  calculate  that  while  the  whole  75  miles  of 
the  van  or  advancing  portion,  if  it  was  moving  at  the  rate  of  6  miles 
an  hour,  would  take  12^  hours  to  pass  over  the  ship,  a  slight  inclina- 
tion of  the  disk  might  elevate  the  following  or  rear  half  of  it  suffi- 
ciently to  leave  say  20  or  30  miles  of  that  part  free  from  its  surface 
action ;  for  an  elevation  of  one  mile  will,  if  the  whole  is  projected  to 
scale,  be  seen  to  give  but  a  very  slight  curving  upwards  to  the  last  20 
or  30  miles  of  the  following  side  of  the  disk,  so  that  in  such  a  case 
the  centre  of  the  Cyclone  would  have  75  miles  of  the  storm  disk  and  its 
tolerably  regular  circular  winds  before  it,  and  only  45  miles  behind  it ; 
or  it  would  appear  to  be  situated  eccentrically  on  the  chart  if  it  was  pro- 
jected according  to  the  winds  reported ;  and  if  a  strong  monsoon  or  trade 
was  blowing  behind  it  this  would  soon  follow  and  occupy  the  vacant 
space  between  the  disk  and  the  earth's  surface  with  its  own  wind.  It 
is  evident  that  if  we  multiply  the  supposed  size  of  oui'  disk,  say  by  5 
or  10,  making  it  750  or  1500  miles  in  diameter,  and  double  or  treble 
its  vekx^ty,  or  suppose  it  to  move  at  the  rate  of  fifteen  miles  per  hour, 
we  shall  have  a  storm  disk,  which,  truly  projected  on  a  chart  by  the 
logs  of  the  ships,  will  extend  in  the  same  proportions  to  375  or  750 
miles  on  its  van  or  advancing  portion,  and  to  only  225  or  450  on  its 
following  or  rear  part,  and  be  consequently  of  so  many  hours  less 
duration  to  the  ships  it  may  meet  with. 

*  I  am  not  rare  that  this  raggettion  was  originally  my  own,  and  hare  tome  remi- 
that  it  is  Mr.  Redfield's,  or  Sir  J.  Herschell's,  but  cannot  find  the  reference. 

6  a2 
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I  hitye  given  in  diagram  No.  III.  the  true  projection  of  a  section  of 
the  following,  or  rear,  half  of  a  Cyclone  of  150  miles  in  diameter,  on  the 
tine  of  its  track,  both  horizontally  and  vertically,  to  a  scale  of  10  miles 
to  one  inch,  to  shew  the  lifting  up  clearly ;  in  which  the  disk  on  that 
side  is  shewn  as  having  lifted  itself  two  miles  above  the  sorface  of  the 
ocean,  and  is  thus  giving  to  the  ships  involved  in  it  75  miles  of  its 
fury  in  front,  and  but  50  miles  in  its  rear  portion ;  or  to  express  this 
in  Time  ;  it  is  a  Cyclone  which,  if  it  was  moving  at  the  rate  of  10  miles 
per  hour  would  last  7i  hours  in  its  onset,  till  the  calm  reached,  and 
but  5  hours  in  its  decline.  If  we  take  our  diagram  to  represent  the 
following  or  rear  half  of  a  Cyclone  of  300  miles  in  diameter,  or  double 
its  scale,*  as  marked  on  the  second  line  of  %urefl  below,  we  can  under- 
stand at  once  how  the  lifting  up  of  the  following  part  of  the  disk 
would  much  diminish  the  extent  and  duration  of  the  Cyclone  to  the 
little  ships  marked  upon  the  diagram,  say  to  10  hours  of  time,  wbfle 
those  in  the  advancing  circles  would  have  the  whole  extent  of  the  sensi- 
Cyclone  in  that  direction  passing  over  them,  which  would  require  15 
hours. 

Cyclone  eeen  through^  at  its  centre. 

As  connected  with  its  extent  we  may  remark  here  also  upon  its 
height,  or  more  properly  thickness,  which  appears  to  have  been  very 
insignificant,  perhaps  not  more  than  a  mile  or  two,  for  it  will  be 
observed  that  while  the  Edmundsbury  had  it  at  the  calm  centre  *'  much 
lighter  overhead,"  Mr.  Brackly  at  the  False  Point  Light  House  had 
"  the  rain  clearing  ofif  and  saw  the  stars  very  clear  overhead,  but  a  thick 
bank  of  haze  all  round,"  so  that  it  appears  to  have  become  thinner  as 
it  approached  the  land  ?  The  Cawperdoum  also  from  7h,  to  7h.  3(f» 
p.  M.  in  the  calm  had  it  "  fine  overhead." 

Sot  and  Cold  blasts,  Hail,  ^e.  during  the  Cyclone. 

Capt.  Arrow  of  the  Wellesley^  it  will  be  seen,  noted  this  pheno- 
menon of  alternate  hot  and  cold  blasts,  comparing  the  first  to  tbe 
ficirocoo.  The  Charles  Kerr  and  Futtle  Rozack  abo  experienced,  if  not 
hail,  sleet.   These  indications  are  of  some  importance,  inasmuch  as  hafl 

*  For  the  sake  of  the  even  numbers  :  We  have  280  miles  for  tbe  diameter  of 
our  present  Cyolone,  as  measured  bj  the  adTsneiog  circles  on  the  12th,  sad  230  on 
tbe  13th. 
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is  genenOj  considered  to  be  an  electrical  pheenomenon,  and  whether 
k  be  as  A  cause  or  an  effect,  every  electric  indication  is  of  importance. 
Tke  Storm  Wave  and  Storm  Current,  and  the  set  over  the  Sandheads, 

before  and  during  the  Cyclone* 

Taking  the  storm  ware  as  our  first  subject  of  consideration^  we  find 
it  very  dearly  described  to  me  by  Mr.  Brackly>  (which  I  have  substitut- 
ed for  his  official  report  from  False  Point,)  p.  84  9«  in  terms  which  leave 
DO  manner  of  doubt  that  it  was  a  peculiar  effect  of  the  Cyclone^  and  this 
is  man  nnqnestionably  shewn  when  we  advert  to  the  time  of  tide  at 
which  it  occurred.  Had  it  occurred  with  the  inset  of  the  flood  we 
might  have  allowed  it  to  have  been  n  tidal  bore  so  common  in  our 
Indian  rivers. 

The  fact  that  it  occurred  4bout  three  hours  .after  the  passage  of  the 
eeotre  of  the  calm  is  at  prescait  difficult  to  account  for.  We  can  only 
Bote  it  at  present  as  an  apparent  anomaly^  to  be  compared  with  other 
correct  accounts  when  we  obtain  them. 

Bat  of  the  storm  currents  in  the  Bbj,  and  especially  of  that  setting 
over  the  Sandheads,  we  have  abundant  proof  for  all  practical  purposes^ 
tod  we  can  in  fact  trace  it  more  or  less  from  the  middle  of  the  Bay 
vp  to  the  Sandheads,  then  across  them  and  again  to  the  Southward,  as 
we  afaall  now  show  from  the  different  ships'  logs  and  Pilots'  reports. 

The  Sea  Park,  which  ship  hove  too,  soon  after  the  centre  passed 
her,  on  the  eastern  side  of  the  Cyclone,  with  the  wind  South,  notes 
Aom  the  12th  at  4  p.  m.  to  the  14th  at  noon,  a  set  of  80  miles 
to  the  Northward.    This  was  between  Lat.  18''  and  19<'  i  N. 

Captain  Plum,  of  the  John  Hepburn^  states  that  he  experienced  a 
strong  current  to  the  Northward ;  this  was  between  17^  and  19^  N. 

Bat  as  these  two  vessels  were  hove  too  it  might  be  fairly  supposed 
by  strangers  that  they  had  under-estimated  their  drift,  but  we  have  the 
log  of  the  Collingwood,  which  ship  was  running  up  with  the  Cyclone 
dose  on  its  S.  Eastern  quadrant,  and  though  for  a  considerable  time 
withm  the  Southerly  current  off  Point  Palmiras,  yet  she  has  an  excess 
of  31  miles  by  account  to  the  North  of  her  supposed  position  in  24 
hoars,  partly  no  doubt  from  the  storm  wave,  and  partly  from  the  storm 
current.* 

*  I  am  enabled  to  add  here  from  an  independent  but  very  trastworthy  source,  n 
remarkable  instance  of  the  storm  eurrent,  in  the  case  of  the  ship  Albion,  Captain 
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Off  the  Sandheads  we  have  the  log  of  the  Camperdovm,  which  ship, 
even  on  the  lOth,  found  a  strong  S.  W.  current  of  3  miles  per  hoar 
running,  with  several  of  the  Pilots*  reports,  though  this  current  is  so 
well  known  to  them  at  the  approach  of  a  Cyclone  that  they  rarely  no- 
tice it,  and  as  already  stated  on  a  trial  in  the  Pilot's  Court,  which  arose 
out  of  circumstances  occurring  at  the  onset  of  this  Cyclone,  it  was  sworn 
to  by  several  experienced  witnesses,  of  long  standing,  that  the  Westerly 
current  was  in  their  judgment  running  from  3  to  4  knots  per  hour, 
which  is  independent  of  the  tide.  So  that  if  we  take  2^  knots  per 
hour  it  will  not  be  an  excessive  average  for  this  current  in  the  panJlel 
of  the  outer  Light  Vessel,  or  2P  4'  N. 

On  the  coast  we  have  only  the  log  of  the  jS>tr  Robert  Seppings^  mark- 
ing distinctly  the  Southerly  set  on  the  llth  of  2  miles  per  hour,  but 
it  is  not  necessary  to  repeat  here  what  I  have  elsewhere  said  of  the 
sweep  of  the  current  round  the  shores  of  Balasore  Bay,  and  past  Point 
Palmiras. 

Barometer  as  measuring  the  distance  of  the  Centre. 

Having  the  places  of  the  centre  of  the  Cyclone  pretty  correctly 
marked  for  the  12th  and  13th,  I  at  first  anticipated  that  this  Cydooe 
might  afford  us  some  tests  to  know  if  the  rule  laid  down  by  me  for 
ascertaining  the  distance  of  the  centre  of  the  Cyclone  by  the  rate  of 
fall  of  the  Barometer  per  hour,  would  give  correct  results  with  one 
which,  as  to  extent,  we  call  a  small,  and  as  to  rate  of  motion  a  slov- 
moving  Cyclone.  Unfortunately,  so  far  as  our  present  knowledge 
extends,  we  have  no  rule  within  150  miles  of  the  centre ;  and  onr 
Cyclone  does  not  fairly  in  any  case  reach  to  this  extent  of  semi-diameter 
except  towards  the  land  where  the  Barometrical  indications  seem  alwajs 
affected  by  it  for  some  distance,  if  the  land  be  not  very  low.    Hence  from 

McLeod,  one  of  the  oldest  commanders  in  the  trade  between  Calcutta  and  England, 
who  in  a  Cyclone  in  October,  1832,  (the  London* 9  Cyclone)  ran  up  from  aboit 
15i  North,  on  the  meridian  of  about  89i  East,  on  the  Eastern  Terge  of  a  Cydoot 
with  "  a  terrific  hurricane"  about  South  ;  and  when  preparing  to  heave  to  at  a  fafe 
distance,  as  they  supposed,  from  the  Sandheads,  found  themselves  in  8§  tathoms  on 
the  tails  of  the  Sunderbuod  reefs,  but  fortunately  beat  off.  With  every  allowanoe 
Captain  McLeod  finds  that  they  certainly  overran  the  log  about  70  miles  in  30 
hours  I 
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these  two  causes  I  haye  found  that,  though  with  some  of  the  ships  the 
nle  would  give  tolerable  results,  yet  with  most  it  would  place  the 
centre  Teiy  much  farther  o£P  than  it  really  was  ;  it  being  thus,  as  before 
umooneed,  difficult  if  not  impossible  to  judge  of  the  distance  of  the 
oentre  at  less  than  100  to  120  miles  by  the  rate  of  fall. 

Diagram,  No.  IV. 

This  diagram  requires  a  brief  notice.  It  is  one  on  a  scale  double 
that  of  the  chart,  of  the  tracks  of  the  ship  Collingwood  running  up  on 
the  Eastern  and  North-Eastern  quadrants  of  the  Cyclone,  and  in  fact 
Oferronning  it  on  to  a  lee  shore !  and  losing  her  masts  in  doing  so  ; 
and  of  the  Futtle  Rosack  crossing  in  front  and  making  a  fair  wind  of  it, 
while  it  was  dismasting  the  Washington  Alston,  Hope  and  other  vessels 
which  left  their  pilots  with  her,  or  about  the  same  time.  On  the  differ- 
ence between  the  management  of  these  ships  it  is  not  necessary  to 
remark. 

The  Barometers  of  both  are  marked  at  intervals  of  their  track,  and 
shew  how  correctly  they  measure  the  approach  to,  or  recession  from 
the  centre,  though  not  the  actual  distance  from  it.  These  two  ships  it 
wOl  he  seen  were  passing  each  other  at  about  75  miles  distance,  and 
on  opposite  sides  of  the  Cyclone,  both  carrying  what  sail  they  could 
shew,  but  at  midnight  12th  and  1 3th,  the  Collingwood,  a  first  rate 
Snglish  ship,  with  troops  on  board,  was  running  in  full  career  into  the 
▼erj  jaws  of  destruction,  and  the  Futtle  Rozack,  a  deeply  laden  rice 
ship,  and  a  poor  sea  boat,  with  a  new  lascar  crew,  making  her  way,  as 
mrely  as  scientifically,  into  fine  weather,  without  straining  a  rope  yarn. 

^  Lightning  experienced  in  various  parts  of  the  Cyclone  circles. 

It  seemed  of  interest  to  know  if  we  could  in  this  Cyclone  deduce 
aay  riews  from  the  knowledge  of  this  question.  I  find  that  exclusive 
of  the  distant  lightnings  before  the  onset  of  the  Cyclone,  the  different 
ships  noticed  it  within  the  Cyclone  circles  as  follows : — 

Burham{7)* — At  midnight  13th,  "much  vivid  lightnmg,"  but 
doring  the  strength  of  the  Cyclone  very  little  lightning ;  not  more 
Uian  3  or  4  flashes  altogether,  wind  about  South. 

WeUesley  (8).— On  12th,  8  p.  m.  to  2  a.  m.  13th  vivid  lightning  and 
peals  of  thunder,  all  round  and  close  over  the  ship,  wind  West  to  S.  W. 
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Brit%$h  Sovereign  (20).— At  10  p.  m.  12tli,  vivid  flashes  of  lights 
ning  and  heavy  thunder  to  2  a.  u«  of  13th,  apparently  veiy  doie. 
Wind  8.  W. 

Edmnndshury  (14). — No  lightning  at  any  time. 

False  Point  Light  House. — No  lightning  while  Mowing,  but  dnrii^ 
the  calm  some  forked  lightning  from  N.  Westward  going  to  the  S. 
Eastward. 

John  Hepburn. — Neither  thunder  nor  lightning. 

Futile  Rozaek  (19). — 9  p.  m.  midnight  12th,  much  summer  look* 
ing  lightning  from  S.  £.  to  West ;  and  at  10  p.  m.  13th,  heavy  sqnaUs 
with  dreadful  thunder  and  lightning;  at  midnight  moderating  Cut, 
wind  West  to  S.  W.  I  made  enquiries  of  most  of  the  Commanders  who 
sent  me  their  logs,  but  received  for  reply  that  there  was  no  lightning 
or  "  little  to  speak  of,"  so  that  if  there  had  been  any  of  any  severi- 
ty we  may  suppose  we  shall  have  had  it  noted.  All  that  we 
derive  from  this  brief  summary  then  is,  that  a  few  ships  on  the 
South  and  S.  Eastern  quadrants  of  the  Cyclone  where  it  was  lifting  np 
as  we  suppose,*  experienced  heavy  electrical  discharges.  We  most 
wait  for  farther  knowledge  on  this  question. 


Part  IV. 

Table  of  the  ships  with  remarks  on  their  management. 
1  •  Brig  Teak — Should  have  hove  to  at  midnight  of  the  1 1  th,  or  by 
8  A.  M.  of  12th  till  her  Barometer  rose  again. 

2.  Joven  Corinna — Was  perfectly  correct  in  standing  to  the  East- 
ward, as  the  Southerly  wind  shewed  that  she  was  on  the  Eastern  veige 
of  the  Cyclone,  if  there  was  one. 

3.  Enigma — Ran  too  close  in  between  the  12th  and  13th;  she 
might,  if  the  Cyclone  had  been  travelling  up  to  the  N.  b.  W.  or  N.  N. 
W«  have  placed  herself,  possibly  when  disabled,  between  the  Cyclone 
and  the  lee-shore  of  the  Sandheads  of  the  Sunderbunds  ;  and  this  uae« 
lessly,  as  she  could  not  have  obtained  a  Pilot  or  run  in  with  such 
weather.  In  other  respects  she  kept  safely  on  the  N.  E.  quadrant  of 
the  Cyclone. 

4*  Eagle — Hove  too  on  the  right  tack  and  properly  allowed  the 
Cyclone  to  pass  her.    A  stout  merchantman  or  man  of  war  might 

*  The  analog  of  this  to  the  condeDsing  disk  of  the  electrician  is  obviooa,  bvt 
we  want  aaore  evidenoe  before  we  reason  npon  it. 
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have  carried  sail  to  the  N.  £.   or  N.  N.   £.  and  soon  (bund  finer 
weather,  but  a  small  schooner  could  do  nothing  better. 

5.  Ararat — Chased  and  ran  into  the  centre,  though  being  evidently 
t  good  sea  boat,  and  well  handled,  she  escaped  unscathed  as  to  masts, 
though  of  course  straining  her  hull  greatly.  She  should  have  hove  too 
at  least  by  6  a^  m.  on  the  12th,  for  there  could  then  be  no  sort  of 
doubt  of  a  Cyclone,  and  it  is  quite  useless,  if  not  dangerous,  to  get 
dose  in  with  Point  Palmiras  or  the  Pilot  station  in  such  weather. 

6.  Fhra  Macdonald — Like  the  Eaffle,  was  hove  to  on  the  right 
tack,  and  could  do  no  better,  being  close  in  to  the  £astern  shore. 

7.  Barham — Perfectly  well  managed,  heaving  too  at  the  right  time 
ud  in  the  right  place,  and  did  not  strain  a  rope  yarn ! 

8.  Wdlesley — The  same  masterly  management  as  the  Burham, 

9.  Sea  Park — ^The  same.  She  was  at  the  centre  when  it  settled 
down,  and  though  as  it  passed  on  it  gave  her,  being  on  the  Eastern 
side  a  Southerly  gale,  yet  she  very  properly  hove  to  till  it  was  safe  and 
proper  to  run  on,  so  as  to  come  into  soundings  in  moderate  weather. 

10.  Asiatic — Had  the  wind  at  N.  E.  at  noon  with  every  indication 
of  a  Cyclone  to  the  S.  E.  of  her,  and  the  known  tracks  being  almost 
invariably  from  that  quarter.  If  like  the  Futtle  Rozack,  close  to 
which  ship  she  was,  she  had  run  to  the  S.  S.  W.  and  hauled  gradually 
up,  so  as  to  run  round  the  heel  of  the  Cyclone,  she  might  have  escaped 
tbe  severe  part  of  her  smaller  Cyclone,  and  the  risk  of  being  dismasted 
while  drifting  on  a  leeshore. 

11.  5tr  Robert  Seppinge — ^This  ship's  Barometer,  standing  high, 
the  frequent  treacherous  moderating  of  the  wind,  and  perhaps  the  desire 
to  obtain  a  farther  offing,  led  her  to  stand  to  the  Eastward  till  she  placed 
herself  exactly  on  the  track  of  the  centre.  She  should  have  bore  up 
to  the  South  between  10  p.  m.  and  midnight  of  the  12th,  and  have  run 
iDimd  "  under  the  stem"  of  the  Cyclone,  when  she  would  have  reco- 
vered her  Northerly  position,  unscathed,  by  about  the  time  at  which 
ihe  was  dismasted ! 

12.  Cany»erdoum, — At  noon  of  the  12th,  was  standing  to  sea  being 
15  miles  8.  S.  W.  from  the  Pilot  vessel.  Her  case  and  the  course  she 
•hodd  have  adopted  is  exactly  that  which  will  be  supposed  in  the 
neit  section,  but  with  the  difference  that  she  had  far  more  time  and 
RNxn  to  ran  down  and  cross  before  the  Cyclone,  since  it  was  19^  hours 
before  the  centre  reached  her. 

6    B 
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13.  CoUingwood — This  yessel's  management  in  contrast  with  that 
of  the  Futile  Rotaek  has  already  heen  examined.  It  is  evident  thit 
her  rapidly  falling  Barometer  from  noon  12th,  and  S.  E.  b.  S.  gale; 
at  10  p.  M.  were  indications  of  a  Cyclone  to  the  8.  W.  of  her,  which 
according  to  the  known  tracks  would  be  travelling  up  between  North 
and  West  or  N.  West,  and  that  her  safe  course  was  to  haul  out  for  a 
few  hours  to  the  N.  Eastward  before  the  sea  was  too  heavy  and  till 
her  Barometer  rose,  and  then  heave  too  on  the  starboard  tack,  so  as  to 
have  had  the  gale  always  drawing  aft,  a  clear  drift,  and  the  pilot  station 
well  open  to  her,  whether  the  Cyclone  was  to  be  followed  by  Southerly 
or  by  N.  Easterly  winds. 

14.  Edmunchbury— The  Pilot  stood  to  sea  at  6.30  p.  m.  on  the 
1 1th,  he  had  consequently  abundant  time  to  cross  in  front  of  the 
Cyclone,  if  he  had  known  or  could  have  ventured  to  have  adopted  this 
plan,  which  I  shall  shew  at  the  conclusion  of  this  memoir  is  almost 
always  the  safe  one,  and  that  moreover  no  distance  or  time  is  really 
lost  by  it. 

15.  Framjee  Cowasjee — The  error  of  the  Pilot  on  this  Tcssel  is 
exactly  that  of  the  Edmundsbury.  Fifty  miles  to  the  S.  W.  would  have 
saved  her  masts,  and  have  given  her  a  N.  Westerly  and  S.  Westerly 
gale,  to  cross  in  the  wake  of  the  Cyclone  and  run  in  again  in  the  fine 
weather,  without  straining  a  rope  yarn. 

16.  WaBhington  Jleton—A.  M.  the  same  error  of  standing  to  the 
S.  Eastward,  and  the  same  dismal  penalty  paid  for  it,  in  loss  of  masts 
straining  of  hull,  damage  of  cargo,  and  a  long  tedious  drift  qf  thirty 
seven  days !  about  the  Bay.  in  light  winds  and  calms,  in  a  disabled 
state  before  she  could  get  in  again. 

1 7.  John  Hepburn — ^This  little  vessel  was  bound  to  the  Eastwaid 
and  was  one  of  those  caught  by  the  descent  of  the  Cyclone  in  its 
central  space  about  noon  of  the  12th.  She  had  the  warning  of  her 
Barometer  falling  on  the  11th  to  29.50  and  a.  m.  of  the  I2th  to 
29.38  ;  but  up  to  nearly  noon  of  the  12th  when  the  Barometer  had 
fallen  to  29.25  and  the  Cyclone  by  passing  on  had  given  her  its 
S.  E.  gale  with  which  she  was  drifting  till  the  13th,  when  it  gradually 
left  her,  she  had  no  wind  to  indicate  to  her  whereabouts  the  ceDtn 
might  lie,  and  in  the  S.  E.  gale  a  small  vessel  conld  not  risk  standing 
off  to  the  N.  Eastward* 
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18.  Soiurain — Had  passed  well  to  the  Southward  before  the  Cydone 
settled  down. 

The  Ship  Forth  was  capitally  well  managed,  though  from  compulsion 
of  circumstances  and  not  by  design ;  she  was  ordered  to  sea  from  the 
Pilot  sod  spoke  the  Camperdown^  and  being  leaky  and  unmanageable 
kept  before  the  wind,  ran  round  the  Cyclone,  being  at  one  time  yery 
dose  on  the  centre,  and  was  in  a  good  position  for  coming  in  again 
to  repiir  when  the  weather  moderated ! 

The  Futtay  AUum  eyidently  ran  into  the  Cyclone  on  its  Western 
and  8.  Western  quadrant  till  near  the  centre,  when  its  tiolence  obliged 
ha  to  heate  to,  and  she  seems  to  have  drifted  up  with  the  S.  Easterly 
hoTicane,  and  with  the  storm  wave  and  current,  into  soundings,  disabled 
tod  partially  dismasted, 

19.  Futtle  Rozack^-1  hate  already  quoted  the  admirable  manage- 
nent  of  this  ship. 

20.  British  Sovereign* — Like  the  Barham  and  Wellesley  was  excel- 
IcDtlj  managed,  heaying  to  at  the  proper  time  and  place,  and  escaping 
aQ  damage. 

21.  Charles  Kerr, — ^This  ship  necessarily  stood  o£P  to  get  an  offing, 
bat  when  she  had  done  so,  at  noon  on  the  12th,  she  should  have  put 
ker  hekn  up  and  run  to  the  S.  W.,  till  the  N.  Westerly  gale  of  the 
S.  W.  quadrant  of  the  Cyclone,  and  her  rising  Barometer,  shewed  her 
ft  vss  safe  to  haul  round  the  heel  of  the  Cyclone,  or  time  to  heate  to 
iToid  running  up  again  too  early. 

The  statistics  of  this  Fleet,  for  such  it  was,  may  be  well  worth 
tommiog  up.     We  find,  then,  that  we  have  in  the  twenty-two  vessels, 
tke  Easwrain  having  altogether  passed  over  the  Cyclone  tract  before  it 
descended,  the  vessels  as  follows : 
At  a  distance  firom  the  Cyclone  but  well  managed  in  anticipation 

of  it,  2 

Ban  in  too  far  before  heaving  to, • 2 

Suffered  more  or  less  but  unavoidably  so, 1 

Boimingbto,  or  with  the  Cyclone,  or  lying  to  in  the  way  of  it,  but 

eaeapbg  with  only  severe  straining, 5 

Bsmssted  by  running,  or  standing  into,  or  chasing  the  Cyclone,  5 
^afeeUy  well  managed  by  their  knowledge  of  the  Law  of  Storms,  6 
Well  managed  from  necessity, •  • 1 

22 
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We  have  to  add  to  this  that  seven  ships  and  hrigs,  ezdosive  of  coast- 
ing craft  are  known  to  have  foundered,  whether  from  mismanagement 
or  had  condition,  or  under  unavoidahle  circumstances,  we  cannot  aaj, 
and  that  the  ships  Collingioood,  Camperdown  and  Sea  Park  had  on 
board  733  men,  1 1  officers,  46  women  and  41  children ;  altogether  831 
souls ;  of  H.  M.  troops,  which  we  may  fairly  oall  a  whole  regiment ;  two 
thirds  of  which,  i.  e.  those  on  board  of  Collingwood  and  Camperthwn 
were  exposed  for  a  time  to  imminent  risk.  There  surely  wants  nothing 
more  than  this  to  conyince  the  most  incredulous  of  the  deep  importance 
of  our  science  to  both  public  and  private  interests  ? 


Part  V. 

Practical  deductions  for  the  Management  of  inward  and  outward 
bound  ships,  at  or  nearing  the  Sandheads,  when  a  Cyclone  is  aj^ 
proaching. 

The  great  objects  of  all  these  researches  are,  first  to  devdop  the 
laws  by  which  Cyclones  are  governed,  and  then  from  such  laws  to 
deduce  rules  for  every  special  class  of  cases  whereby  life  and  proper- 
ty may  be  rendered  more  secure.  In  no  part  of  the  ocean  are  soch 
rules  more  required  than  at  the  difficult  access  to  the  mouth  of  the 
Hooghly ;  and  in  no  part,  as  far  as  I  recollect,  is  there  to  be  f^md  a 
more  perplexing  combination  of  dangers  at  the  approach  of  a  Cydone. 
I  have  long  contemplated  the  task  of  unravelling  this  complicated  net- 
work of  perils,  but  I  have  felt,  hitherto,  that  our  data  were  too  insuffi- 
cient to  enable  me  to  speak  with  confidence  on  many  essential  pobts, 
and  to  Ulostrate  what  I  might  say  with  undoubted  and  strikii^  exam- 
ples. In  a  word,  if  I  may  be  excused  the  phrase,  '*  we  wanted  a  good 
Cyclone  with  plenty  of  ships  involved  in  it  to  give  iw  some  clear  and 
startling  lessons,**  and  I  trust,  now  that  we  have  had  one,  the  for^ 
ing  pages  will  prove  that  I  have  done  my  best  to  turn  to  account  iSbs 
materials  which  have  been  so  liberally  furnished,  and  that  I  shall  not 
be  found  to  have  set  down  these  rules  without  duty  weighing  tke 
heavy  responsibility  of  doing  so. 

Let  us  consider  what  are  the  various  dangers  in  a  Cyclone  to  a  ship 
at  (within)  or  near  the  Sandheads  where  they  invariably  oommeaee  ftofli 
between  N.  N.  E.  to  N.  £.,  East  or  S.  E. 
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1.  The  sands  fonning  a  lee  shore  from  the  Western  Brace  to  the 
mooth  of  the  Bnrampooter,  with  narrow  channels  and  indifferent  hold- 
ing groDnd,  and  a  sea  in  which  no  ship  can  hope  to  ride  with  safety  in 
a  severe  gale. 

2.  The  land  to  the  Northward  and  Westward,  and  from  Point 
Pnlmiras  to  the  Southward. 

3.  The  heavy  set  to  the  Westward  over  the  sands,  and  for  some 
distance  outside  of  the  tails  of  the  reefs. 

4.  The  Cyclone  itself,  with  its  uncertain  track,  and  its  attendant 
Btorm-wave  and  storm-current,  one  or  sometimes  both,  setting  on  to  the 
sands  or  to  the  coast  about  Point  Palmiras. 

It  is  evident  that  in  every  Cyclone  these  four  conditions  must  be  all 
taken  into  account ;  and  as  there  is  now  no  sort  of  doubt  about  their 
rotation,  the  usual  tracks  of  the  Cyclones  become  the  next  consider- 
ation, for  it  is  upon  the  track  of  the  Cyclone  and  its  rate  of  travelling 
that  the  safe  application  of  any  rule  must  mainly  depend.  From  all 
oar  investigations  up  to  the  present  day  it  appear,  that  at  the  Sandheads, 
and  from  thence  to  8°  or  9°  North,  the  tracks  of  the  Cyclones  may 
He  from  between  E.  by  N.  and  S.  by  E.,  or  S.  S.  E.,  to  the  W.  by  S. 
or  N.  by  W.  or  N.  N.  W.,  and  as  will  be  seen  by  the  Chart  of  tracks 
in  the  Horn  Book  that  the  average  may  be  about  from  the  S.  E.  or  S. 
£.  by  S.,  to  the  N.  W.  We  can  only  lay  down  rules  from  the  average, 
Botmg  where  they  would  be  affected  by  any  great  deviation  towards  the 
extremes. 

The  rate  of  travelfing  is  the  next  consideration,  and  this  too  varies 
▼ery  much,  though  it  probably  seldom  exceeds  ten  miles  per  hour, 
which  we  shall  also  assume  as  an  average. 

Taking,  first,  the  inward-bound  ships,  whether  from  Madras,  from 
Europe,  or  from  the  Eastward,  we  have  to  consider  their  position,  and 
then  if  the  Cyclone  is  ahead,  or  astern,  or  abreast  of  them,  and  in 
what  part  of  the  Bay  its  centre  may  be,  for  it  is  dear  that  all  these 
cases  will  vary  as  this  element  also  may  vary. 

The  first  case  in  which  the  Cyclone  is  ahead  of  the  vessel,  or  in 
other  words  the  ship  is  behind  the  Cyclone,  is  simple  enough :  when 
convinced  of  its  being  a  Cyclone,  the  rule  should  indubitably  be  to 
hctve  to,  and  this  on  two  accounts  ;  the  first  to  avoid  running  across, 
or  into  the  centre,  or  overtaking  it,  and  the  second  because,  even  if  a 
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vessel  got  safe  through,  or  past,  the  centre,  she  would  not  gain  an  hour 
of  time  on  her  voyage,  since,  as  we  see  in  many  of  the  foregoing  logs, 
she  would  on  reaching  the  Pilot  Station  he  ordered  to  sea,  or  if  the 
Pilot  Vessel  had  heen  blown  off  the  station  the  stranger  might  find  he- 
self  hampered  off  the  Reefs  or  Braces,  with  24  hours  of  heavy  weather 
yet  to  go  through,  on  a  lee  shore ;  the  Cyclones  always  ending  at  South, 
or  S.  W. 

The  case  in  which  the  ship  is  abrecut  of  the  Cyclone^  which  we  may 
describe  as  having  the  wind  North  or  South  blowing  a  gale,  with  a 
falling  Barometer,  so  that  the  centre  hears  East  or  West  of  her,  is  a 
double  one.  If  the  wind  is  South  or  between  S.  E.  and  S«  W.  it  is 
clear  that  the  ship  is  also  safely  to  the  Eastward  of  the  Cyclone,  ind 
has  only  to  heave  to,  if  she  has  not  a  long  run  to  make  to  the  Sand- 
heads.  She  will  of  course  heave  to  on  the  starboard  tack,  heing  on  the 
right  hand  side,  till  her  Barometer  rises ;  or  if  it  be  judged,  say  by  the 
violence  of  the  S.  £.  squalls  and  the  fall  of  the  Barometer,  that  the 
centre  will  yet  pass  close  to  her,  to  stand  off  to  the  N.  £.,  unless  indeed 
the  vessel  be  altogether  hampered  in  the  N.  £.  comer  of  the  Bay.* 

If  however,  she  has  the  wind  between  N.  E.  and  North,  it  is  dear 
that  the  Cyclone  is  to  the  Eastward  or  S.  Eastward  of  the  ship,  and  is 
perhaps  coming  direct  towards  her  at  the  rate  of  ten  knots  an  hoar, 
and  she  must  now  run  back  to  cross  in  front  of  it ;  always  remembering 
that  every  mile  she  runs,  say  to  the  S.  S.  W.,  after  she  has  brought 
the  wind  N.  N.  E.,  is  into  safety,  as  her  rising  Barometer  will  quickly 
show.  The  reason  for  this  is  obvious ;  she  avoids  the  centre  and  avoids 
the  farther  danger  of  being  hampered,  with  perhaps  a  disabled  sh^ 
between  the  Cyclone  and  the  heads  of  the  reefs  or  the  coast  of  Orissa, 
as  may  be.  She  may  always,  as  she  brings  the  wind  to  the  ,West- 
ward  of  North,  haul  to  the  Eastward  and  run  round  the  Sonthen 
quadrants  and  **  under  the  heel"  of  the  Cyclone,  so  as  really  to  lose 
no  time  while  running  easily  before  it,t  or  with  a  quartering  gale,  so 
as  to  avoid  the  racking  and  stndning  of  heaving  to,  or  of  carrying  sail 
off  a  lee  shore  or  riding  it  out  when  dismasted. 

For  the  outward-bound  ships  it  is  clear  that,  supposing  them  to  leait 

*  I  always  asinme  sea  room  as  this  is  necessarily  the  sailor's  first  ooosideratioiL 
t  As  in  the  case  of  the  Forth,  just  quoted,  which  though  a  forced  manoeane,  was 

snccessfal,  and  shows  what  may  be  done  by  a  ship  which  steers  well  though  ia 

distress. 
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the  P3ot  at  the  oommencement  of  the  Cyclone,  or  to  meet  with  its 
ooiet  a  few  hours  after  getting  to  sea,  say  in  20<*  North,  their  rale 
most  also  be  the  same>  namely,  to  bear  up  so  far  as  to  cross  in  front  of 
it,  and  not,  which  has  usually  been  done,  to  stand  close  hauled  into 
the  Tery  path  of  the  track.*  And  recollecting  that  from  False  Point  the 
eoast  trends  to  the  Westward  of  S.  W.,  and  that  in  20®  North  on  the 
meridian  of  the  Light  Vessel,  a  ship  is  still  120  miles  from  the  Black 
Pkigoda,  there  need  be  no  fear  about  making  a  little  Westing  at  first, 
for  allowing  the  Cyclone  the  very  worst  track  we  can  suppose  for  a  ship 
in  this  position,  namely,  oiie  from  8.  by  E.  it  is  clear  that  a  very  short 
nn  to  the  S.  W.  will  place  the  vessel  at  a  distance  from  the  line  of  the 
track  and  bring  the  wind  to  N.  N.  E.  and  gradually  to  North,  so  as 
to  place  her  abreast  of  the  centre ;  and  if  the  track  is  from  any  point 
more  Easterly,  as  it  probably  will  be,  say  from  S.  E.  or  E.  S.  E.,  then 
the  distance  to  be  made  will  be  but  short  to  a  Northerly  wind.  The 
intelligent  mariner  may  easily  by  means  of  a  storm  card  see  the  truth 
of  these  propositions. 

For  the  set  over  the  Sandheads  it  may  be  safe  to  allow  three  and  a 
hilf  miles  an  hour  at  the  onset  of  a  Cyclone,  at  the  Light  Vessel^  de- 
creasing to  two  and  even  one  knot  by  the  time  the  vessel  has  passed 
the  parallel  of  20^ ;  but  also  increasing  both  in  breadth  and  velocity 
if  the  Cyclone  has  lasted  any  time,  and  the  careful  mariner  will  duly 
take  this  into  his  account,  whether  standing  out  or  hove  too. 

We  may  further  illustrate  this  by  a  reference  to  our  Diagram,  No.  I., 
upon  which  we  will  suppose,  to  put  things  almost  at  the  worst,  a 
Cydone  like  this  of  October,  with  its  centre  on  the  position  marked 
for  that  of  the  12th  in  Lat.  17*  48'  North,  Long.  89*  18'  East,  com- 
ng  ap  on  the  same  track  towards  False  Point,  but  at  the  rate  of  ten 
Biilesan  hoar.  This  will  place  it  in  twelve  hours  about  20  miles 
ihead  of  the  spot  at  which  the  centre  of  the  13th  is  marked,  or  say  in 
Lit.  19*  17'  North,  Long.  88'  18'  East,  and  leaves  still  a  distance 
of  something  more  than  80  miles  between  its  centre  at  midnight  and 
Filse  Point.  Now,  though  ships  would  probably  be  ordered  to  sea, 
tay  by  the  station  vessel  (lying  outside  of  the  Light  Vessel)  on  the  1 1th, 
iad  certainly  at  daylight  on  the  12th,  we  will  suppose  a  vessel  so  be- 
i>ted,  or  to  have  mistakenly  run  in  so  far,  that  she  can  only  start  from 
*  Mo  doubt  to  nuke  Scathing  and  to  get  an  offing  from  Point  Palmiraf . 
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the  Light  Vessel  at  noon  of  the  12  th,  so  as  to  get  100  miles  of  ran 
before  midnight.  It  will  be  seen  by  taking  this  in  the  compasses  that 
steering  to  the  S.  S.  W.  and  S.  W.  by  S.  it  will  take  her  between  the 
Point  and  the  centre,  and  at  a  distance  of  45  or  50  miles  from  this  last, 
and  then  enable  her  to  bear  away  to  the  S.  W.,  so  that  she  will  quick- 
ly run  into  the  moderate  weather,  and  can  gradually  haul  up  to  Uie 
Southward,  Eastward,  and  Northward  back  to  the  Light  Vessel  again, 
if  the  weather  is  fine  enough.  Every  seaman  will  of  course  see  that 
this  is  a  question  of  rate  of  sailing,  and  above  all  of  steering  so  as  to 
avoid  broaching  to ;  but  that  even  if  he  should  be  disabled  (which  he 
might  equally  be  in  lying  to)  he  will  still  here  have  Northerly  winds 
and  a  clear  drift  to  sea,  while  on  the  Northern  side  of  the  Cyclone 
track  he  would  be  drifting  on  to  a  lee  shore  with  Easterly  and  S. 
Easterly  winds.  The  examples  of  the  Forth,  which  vessel  I  take  to 
have  been  at  one  time  within  20  or  30  miles  of  the  centre,  and  of 
the  Collingwood  while  overrunning  the  Cyclone,  are  instances  of  what 
may  be  done  by  good  steering  ships  even  in  the  very  height  of  these 
fearful  tempests  and  close  to  the  centre,  and  the  Fattle  Rozaek's  man- 
agement is  a  good  instance  of  passing  a  Cyclone  at  a  reasonable  distance 
with  a  heavy  sailing  ship. 

In  some  instances,  as  in  the  Coringa  Cyclone  of  Nov.  1839*  which 
forms  the  subject  of  Part  II.  of  my  second  memoir  (Journal  Asiatic 
Society,  Volume  IX.)  it  has  occurred  that  a  Cyclone  travelling  from 
the  Andamans  to  Coringa  was  so  far  felt  as  a  heavy  Easterly  and  E,  S. 
Easterly  gale  at  the  Sandheads,  that  for  some  days  it  was  imprudeot 
to  approach  the  station,  and  all  vessels  were  warned  to  sea.  But  i& 
this  and  all  similar  cases  of  distant  Cyclones  the  Barometer  is  the  goid- 
ing  indication,  and  in  this  instance  the  Barometer  was  at  29*  92*  to 
29*  95'  at  the  Light  Vessel. 

In  my  third  memoir,  also  (Journal  Asiatic  Society,  Volume  IX.,)  we 
have  an  instance  which  might  appear  to  create  a  difficulty,  t.  e,  a  Cy- 
clone travelling  across  the  Bay  from  the  Andamans,  first  towards  the 
Coromandel  Coast,  on  about  a  N.  W.  by  W.  course,  or  towards  that 
part  of  it  lying  between  Ganjam  and  Bimilipatara,  but  on  its  approach 
to  about  the  Meridian  of  the  Light  Vessel  curving  to  the  N.  W.  bj 
N.,  so  as  to  *<  land"  between  the  Black  Pagoda  and  Juggernaut,  giving 
the  Light  Vessel  and  ships  at  the  Sandheads  a  heavy  Easterly  and 
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B,  by  8,  gaky  amoanting  at  one  time  with  some  of  them  who  were 
dose  to  False  Point  or  on  the  parallel  of  20<»  to  a  hurricane. 

Bat  in  this  case  also  there  will  be  found  abundant  guidance  for  the 
judgment  of  the  attentiye  seaman,  who  will  see  by  placing  his  Horn- 
end  on  the  Chart,  that  the  wind  at  the  Light  Vessel  is  at  £•  by  S. 
(shewing  that  the  centre  is  S.  by  W.  of  him  already)  from  the  first, 
and  £.  S.  £.  (centre  bearing  S.  S.  W.)  by  the  time  it  is  really  blow- 
ing hard,  and  thus  he  will  not  attempt  now  to  cross  in  front,  but  get  an 
offing  and  hea?e  to* 

To  sum  up  these  rules  then.  For  the  ships  to  the  Northward  (».  e., 
OS  the  right  hand  side  of  the  track)  of  the  Cyclone  when  the  gale,  with 
a  falling  Barometer,  is  at  S.  £.  to  £.  S.  £.,  they  may  if  they  have  sea 
room  stand  to  the  N.  £•  to  allow  it  to  pass  them  comfortably,  heaving 
to  of  coarse  on  the  starboard  tack  when  far  enough  out  of  its  way. 
Between  E.  S.  E.  and  £ast  they  may,  if  the  Barometer  be  not  too  low 
and  they  have  sea  room  to  give  the  shores  of  Orissa  a  wide  birth,  with 
a  atoat  ship  and  good  helmsmen  venture  to  cross,  or  if  this  be  not  ad- 
visable, heave  to  on  the  starboard  tack  when  they  have  made  an  offing, 
if  in  an  outward-bound  ship,  or  before  they  run  too  far  in  if  inward  bound. 

With  the  wind  between  East  and  N.  £.  to  North.  I  have  already 
shewn  that  crossing  may  aUnost  always  be  safely  adopted  for  the  ships 
to  the  right  (Northward)  of  the  Cyclone  path ;  and  for  those  to  the 
left  (Southward)  of  it  that  they  must  not  run  into  it  fancying  it  a  fine 
ttr  wind*  or  too  far  up  if  in  its  rear,  as  that  is  wholly  useless,  and  may 
hring  them  into  soundings  with  a  heavy  Southerly  gale,  and  this  much 
sooner  than  they  expect,  if  the  storm-wave  and  current  are  strong  when 
the  track  is  one  near  the  Meridian.*  All  will,  I  hope,  recollect  that  they 
hare  first  to  consider  what  their  ship  and  crew  can  do,  next  what  their 
best  coarse  is,  and  kstly  in  what  position  they  may  be  if  dismasting, 
ercTenloss  of  topmasts  should  occur;  and  this  may  happen  from 
hioaching  to,  or  from  sheer  hard  blowing,  in  the  best  ship.  With  an 
€ii-ahore  gale  the  resource  of  anchoring  in  the  open  ocean,  which  all 
the  Sandhead  anchoring,  and  most  of  that  of  the  coast  of  Orissa  is,  be- 
comes one  to  which  no  good  seaman  would  desire  to  be  reduced  if  he 
can  sToid  it. 

Finally ;  I  need  not  remark  that  in  all  this,  both  as  to  the  expected 
*    See  the  cue  of  the  Aibioa  in  Note  at  p.  905. 
6  c 
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Cyotone  and  what  u  to  be  done  to  aToid  it»  mnch  mnat  depend  on 
the  judgment  gnided  by  careflil  obaerration.  Thns  for  inatanoe  a 
aea  ffom  the  Eastward,  orosaing  a  Southerly  one,  with  a  bank  of  donds 
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to  the  E.  8.  £•  are  strong  signs  of  a  Cyclone,  though  it  may  be  blow- 
ing fresh  from  the  South  at  the  time  s  and  again  if  the  bank  is  heavy 
to  the  S.  S.  E.  that  it  may  come  up  from  that  quarter.  In  a  word, 
the  vigilant  seaman  will  watch  every  thing  and  despise  no  indicadon, 
and  the  dull  and  the  careless  will  see  nothing  and  be  always  too  late ; 
and  then  it  will  be  said  that  **  the  ship  was  very  unfortunate ;  but  the 
under-writers  have  paid  the  damage,  and  the  Captain,  poor  fellow,  has 
lost  his  command ! " 


Description  of  a  Colossal  Jain  figure  nearly  80  feet  high,  cut  in  relief, 
discovered  on  a  Spur  of  the  Satpoorah  Range,  in  the  district  of 
Burwanie,  on  the  Nerhudda.^^By  Dr.  Impby. 

(Copy.) 
From  £•  IhpkYi  Esq.  Residency  Surgeon,  Indore, 

To  Sir  H.  M.  Elliot,  K.  C.  B.  Secretary  Foreign  Department* 

Dated  Residency,  30M  October,  1849. 

SiR> — I  have  the  honor  to  submit  through  you,  for  the  perassl 
of  the  most  noble  the  Crovemor  General,  a  report  on,  and  drawings  td, 
a  remarkable  object  of  antiquity, — a  Colossal  rock  image  cut  in  idieC 
and  nearly  80  feet  in  height,  situated  on  a  spur  of  the  Satpoorah  ranges 
in  the  district  of  Burwanee,  on  the  Nerbudda,  about  100  miles  from 
Indore. 

2.  As  the  image  is,  I  feel  assured,  of  considerable  interest,  beiii^  the 
largest  figure  of  the  kind  known  in  India,  and  second  only  in  ^*»^»g»«faMU 
to  the  Bhuts  at  Bamiyan,  and  has  never  been  described,  I  have  been 
at  some  pains  to  do  so  fully,  and  also  been  particular  in  the  translation 
of  the  inscription  found  in  the  reconstructed  temple  connected  with 
the  worship  of  the  image,  both  of  which  are  of  the  Jun  persnasicHi. 

3. '  I  have  reason  to  think  from  the  character  of  a  separate  ima^ 
tion  found  by  me,  that  others  may  yet  be  discovered  of  more  lemals 
date  than  Snmmut  1223,  A.  D.  1167>  whidi  is  however  of  so  mack 
Talue  that  it  accords  with,  and  fills  up,  a  blank  in  the  dates  of 
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Jain  tempks  at  Wo(m»  ako  visited  by  me  recently,  and  of  whidi  I 
ampTepering  a  notice  in  conjonction  with  the  Budhistical  caves  of 
BtD^  of  which  a  very  imperfect  description  exists. 

4.  Should  I  be  able  to  accomplish  this  object  in  the  ensuing  cold 
NasQD*  there  will  be  left  of  the  kmmm  remains  of  the  Bodhists  and 
Jains  in  central  India,  the  caves  of  Chundwassay  adverted  to  by  (Col, 
Todd)  abue  that  need  detail. 

5.  For  the  drawing  which  accompanies  this  report,  I  am  indebted 
to  Lieutenant  Macbeen,  of  the  74th  Regiment,  now  at  Mhow. 

I  havci,  &e. 
(Signed)        Elijah  Impkt,  ' 

Bendeney  Surgeon^ 
bdore  Beiidexey^  the  30M  October,  1849. 

(True  Copy.) 

H.  M.  Elliot, 
8eey.  to  Govt,  of  India  with  the  Oovr.  Genl, 
From  W«  GbxTj  Esq.  Foreign  Secretary  to  the  Govemmeni  of 

India, 
To  the  Secretary  to  the  Aeiatic  Society, 

Dated  Fort  WiUiawt,  the  15M  December,  1849. 
Foreign  Departmentm 

Sir, — ^I  am  directed  by  the  President  in  Council  to  transmit  to 
joo,  for  communication  to  the  Asiatic  Society,  the  accompanying 
htter  from  Dr*  Impey,  Residency  Surgeon  at  Indore,  regarding  a 
Colossal  Rock  Image  in  the  Satpoorah  range,  together  with  the  reportj 
diiwings  and  inscriptioBS  connected  with  the  same. 

I  have  the  honor  to  be^  Sir, 

Your  most  obedt.  Servant, 

W.  Gejby, 
Foreign  Secy,  to  the  Govt,  of  India. 
Fort  WiUiam,  the  I5th  December,  1849. 

It  was  with  some  reluctance  that  in  giving  a  title  to  the  subjoined 
description  of  a  very  remarkable  and  interesting  relic  of  the  Jain 
ftith  and  religion,  now  for  the  first  time  brought  to  public  notice, 
I  applied  the  word  discovery,  which  is  perhaps  in  many  senses  more 
nutable  to  a  scientific  deduction,  but  being  assured  by  those  most 
competent  to  g^ve  an  opinion  that  priority  of  announcement  is  generally 

6  c  2 
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lield  to  be  decisiTe  of  priority  of  discoTeiy,  I  had  less  hesitatioa  id 
using  so  ostentatioiis  a  term,  paiticiilarlj  as  it  is  becomiog  apparait 
from  the  annonnoements  made  almost  daily,  that  there  yet  remain  raj 
many  records  of  sacred  and  architectural  antiquity  onobserred  by  us, 
bnt  matters  of  notoriety  to  erery  natiye  around,  and  undirulged  from  do 
desire  of  concealment,  but  either  from  the  apathetical  habit  of  the 
natives  in  general,  or  their  excessive  reserve  in  speaking  of  religioos 
subjects,  upon  which  they  are  usually  unwilling  to  originate  a  conversa- 
tion. 

The  value  and  importance  of  the  figure  brought  to  light,  and  which 
may  be  most  aptly  termed  a  rock  image,  I  have  no  desire  to  estimate 
unduly.  I  dare  say  those  interested  in  these  persuits,  wiU  glean 
from  the  following  description  all  that  is  deserving  of  record  and 
worthy  of  confidence  in  an  antiquarian  sense.  I  must  content  mysdf 
therefore  with  stating  in  this  place,  that  the  chief  Colossal  figure  is  not 
a  statue,  but  a  naked  image  cut  in  high  relief  out  of  the  side  oft 
hill  of  amygdaloidal  trap,  in  the  same  manner  and  similar  to  the  Bbats 
at  Bamiyan,  and  its  full  height  must  be  ninety  feet,  at  least  that  portion 
above  ground,  viz.  about  a  foot  below  the  knee,  measuring  seventy-two 
feet,  eight  inches ;  and  I  believe  it  is,  with  the  exception  of  a  fev 
figures,  between  thirty  or  forty  feet  high  in  the  fort  of  Gwalior  and 
one  near  Russia,*  the  only  one  of  the  kind  as  yet  known  between 
the  Himalayas  and  Cape  Comorin,  differing  from  those  at  Bamiyan,  in 
being  naked,  and  from  those  at  Beligula,  Einur  and  Kurkal  in  Canan, 
in  being  essentially  a  rock  image  cut  in  relief  instead  of  being  scoip- 
tured  as  a  statue  ;  other  points  of  comparison  will  be  noticed  in  detail, 
my  only  fear  is  that  in  the  hurried  visit  of  a  few  hours  which  I  was 
enabled  to  make,  many  subjects  which  might  have  been  highly  uaefol 
both  in  an  historical  and  theological  light  have  been  left  unnoticed  or 
touched  too  lightly  upon. 

My  notes  were  taken  as  far  back  as  1846,  when  I  was  stationed 
at  Mhow  with  a  troop  of  Horse  Artillery,  and  should  have  been  given 

*  In  the  Journal  of  the  Asiatic  Society  Bengal,  for  June  1837,  there  ti  acoloml 
image  described  under  the  vulgar  appellation  of  Mata  Kooar ;  it  is  situated  near 
Kussia  in  the  Gorakpoor  district.  The  height,  though  referred  to  in  the  report,  ii 
not  stated,  nor  a  sketch  of  the  figure  lithographed,  but  Mr.  Prinaep,  m  a  note, 
regards  it  is  an  image  of  Bhoodha. 
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publidty  to  sooner,  bat  just  as  I  was  arranging  them,  I  received  my 
ipfKWitment  to  the  Residency  at  Indore,  and  I  was  in  hopes  that  I 
•honld  ere  this  have  had  an  opportunity  of  adding  to,  or  correcting 
mj  first  impressions ;  iUness  and  other  causes  have  however  arisen  to 
prevent  this  and  I  now  furnish  them  with  not  a  little  diffidence. 

It  was  on  the  occasion  of  my  return  from  an  excursion  to  the  under* 
nlaed  and  imperfectly  described  caves  of  Bang,  the  extent  and  beauty 
of  which  however  I  hope  to  shew  in  a  subsequent  report  (having 
been  fortunate  enough  to  discover  few  large  Yehars,  and  several  small 
detadied  caves,  for  the  daghop  only,  and  not  chaitya  cathedrals — ano- 
malies I  believe  in  Bhoodhistical  excavations),  when  it  was  casually 
suggested  to  me  to  visit  the  Bawunguj.  This  proved  to  be  the  general 
soceptation  of  the  height  and  the  current  name  of  the  colossal  figure, 
the  chief  subject  under  consideration.*  It  is  situated  in  Burwanie, 
a  considerable  district  in  Kiraar,  on  the  left  or  south  bauk  of  the 
Nerbadda,  under  the  chieftainship  of  an  independent  rajah,  who  has 
just  obtained  his  majority.  The  capital  of  district  is  also  named 
Banranie,  a  few  miles  west  of  which  run  the  first  spurs  that  the 
Sitpoorah  Range  sends  off  towards  the  Nerbudda  in  a  north  westerly 
direction.  About  seventeen  miles  further  down  they  close  in  and 
meeting  others  from  the  north  bank  of  the  Yindhyan  chain,  form  the 

*  Literally  52  gnj.  If  we  reckon  the  g^j  here  alluded  to,  to  be  that  in  ordinary 
on  on  thii  aide  of  India,  vis.  Malwa,  Tiz.  30  inchea,  and  we  are  boand  to  accept 
tliis  atandard  in  preference  to  the  Engliah  guj  or  yard,  which  ia  chiefly  uaed  in 
doth  meaanre,  and  could  only  have  come  into  general  adoption  with  the  eztenaion 
of  GOT  power  ;  and  before  that  period  the  name  in  all  probability  had  been  given 
to  the  figure  ;  we  ahould  have  a  auppoaed  height  of  130  feet  to  it.  With  ita  pe- 
dntal,  if  it  has  any,  it  could  not  have  extended  to  thia,  nor  doea  it  approximate  in 
lay  degree  to  my  meaaurement  of  90  feet  10  inchea ;  but  the  standard  of  30  inchea 
b  not  an  approved  or  legitimate  one,  and  the  only  one  I  am  aware  of  that  ia,  is 
thelUahie  guj,  of  the  Emperor  Akbar,  fixed  by  him  at  41  fingers,  and  determined  by 
Colosd  Hodson,  late  Sarveyor  General  in  India,  (Transactions  Asiatic  Society,  YoU 
7,)  from  aeveral  meaiurementa  of  the  Tiy  Mahul  and  other  Mahomedan  buildings  to 
be  31  inches  and  a  fraction  more  than  one-third,  which  would  make  the  Bawunguj 
134  feet  7}  inches,  a  height  utterly  inconsistent  and  extravagant.  I  mention 
thii,  not  that  an  approach  to  accuracy  ia  likely  to  ;«eiilt  firom  any  hypotheais  that 
coald  be  drawn  from  a  mere  name,  yet  it  ia  as  well  always  to  endeavour  to  teat  the 
■titenenti  of  natives,  particularly  if  traditional,  to  ascertain  if  there  are.  any  real 
rounds  for  their  appellations  though  ever  so  common  or  unmeaning. 
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celebrated  rapid  called  from  its  conformation  the  Hnmpahl  or  Deei^s 
Leap.*  The  hills  as  they  stretch  toward  the  rirer  present  sharp 
defined  ontlines,  and  are  crowded  and  heaped  confusedly  together,  their 
summits  for  the  most  part  terminating  in  peaks  or  sharp  ridges,  and 
rise  from  14  to  1 700  feet  above  the  bed  of  the  river,  which  at  Chickulda, 
on  the  opposite  bank,  is  550  feet  above  the  level  of  the  acft ;  thns 
giving  an  extreme  elevation  of  at  least  2000  feet  to  the  sacred  peak, 
which  is  by  no  means  the  highest  visible. 

It  is  upon  the  east  face  of  one  of  these  hills,  aboat  3  miles  from 
Borwanie  itself,  distant  upwards  of  four  from  the  Nerbudda^  that  the 
Colossal  figure  is  cut. 

About  a  mile  from  Burwanie  the  first  ascent  commences,  and  from 
hence  to  the  summit,  is  fully  two  miles  of  a  most  laborious,  and  in  the 
hot  season  most  fatiguing  way,  for  there  is  neither  shelter,  stiesm, 
well,  or  tank  to  refresh  the  traveller.  Colonel  Franklin's  descriptioD 
(in  Transaction,  A.  S.  Great  Britain  and  Irehmd,  Vol.  1st)  of  the  ascent 
to  Samet  Sikhara  in  Behar,  is  so  applicable  to  that  of  Bawungaj,  that 
I  cannot  forbear  quoting  it : — *'The  ascent,  he  says,  commences  by  a 
narrow  path  in  a  winding  direction,  surrounded  on  both  sides  by  the 
thickest  forest.  It  is  steep,  with  loose  stones  overspreading  the  road; 
as  you  proceed  the  ascent  becomes  steeper,  and  the  summit  of  the 
mountain  presents  a  stupendous  appearance ;  no  animal  of  any  kind 
is  to  be  seen.  The  ascent  still  continues  and  the  forest  begins  to  thin, 
&c«  &c.  and  after  some  difficulty  the  summit  is  reached,  finmi  which 
is  an  inexpressibly  grand  view  of  what  may  here  also  be  termed  the 
jungle  tarai  on  one  side,  on  the  other  the  Nerbudda  stretching  ftr 
and  wide  its  alluvial  banks,  luxuriating  in  the  most  fertile  vegetation. 

It  is  afler  you  pass  the  tabulated  surface  of  the  lower  hill,  and 
immediately  at  the  foot  of  the  steeper  one,  that  the  first  appearsnce 
of  "holy  ground"  presents  itself,  consisting  of  a  small  figure  of 
Parswinath,  seated  in  an  enclosure,  and  in  front  of  it  a  rude  sqpura 
pillar  resembling  a  dipmahl  displaced,  unused  and  almost  fallen  down. 


*  Sir  J.  Maioolm,  in  his  Central  India  thas  deicribes  this  rapid.  «  The 
of  the  Hnmpahl  is  derived  from  the  circnmstances  of  the  river  being  here  ohstraet- 
ed  by  lai^  masses  of  basalt,  rising  aboat  10  or  II  feet  above  the  ordinarj  ieid 
of  the  stream,  and  giving  passage  through  three  very  small  channels,  across  each  •f 
which  it  is  snpposed  an  antelope  ooold  bound." 
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There  are  figures  of  the  same  kind  bat  neglected^  all  aronnd.  The  chief 
objeet,  ns.  the  colossal  figure  and  temple,  being  still  much  further  up 
tbe  hill,  I  could  not  stop  to  examine  these  minutely. 

Few  other  traces  of  the  proximity  of  the  great  divinity  were  percep* 
tible  until  a  rather  sharp  turn  brought  you  literally  upon  heaps  of 
statues,  some  12,  some  5  feet  high,  erect  as  well  as  seated,  quietly 
ensconced  each  in  his  own  secluded  retreat.  Opposite  to  these,  on  the 
bare  hill  side,  was  the  great  colossus  himself. 

The  drawing*  will  perhaps  give  a  better  idea  of  the  figure  than  any 
description ;  it  is  reached  with  some  difficulty,  owing  to  the  large  boul- 
ders and  blocks  of  stone  that  haye  fallen  down  from  above.  As  will 
be  seen,  it  is  Digambaree,  and  stands  quite  alone,  almost  in  full  relief. 

The  Deity  seems  in  mental  abstraction,  as  if  undergoing  ''  tapasya.' ' 
The  countenance  is  particularly  placid  and  contemplative,  and  the  figure 
presents  generally  the  appearance  of  composure  or  repose,  with  the 
hands  by  the  side.  The  earth  and  rocks  that  have  fallen  at  the 
feet  make  it  appear  buried  nearly  to  the  knees,  and  detracts  from 
its  ical  height.  It  has  no  canopy,  but  on  either  side  of  the  head  some 
masonry  of  later  workmanship  evidently  than  the  figure  itself.  That 
on  the  left  b  evidently  brick  work,  meant  perhaps  to  rectify  and  square 
the  nnevenness  of  the  niche  from  which  it  is  chiselled ;  on  the  right, 
handsome  stone  brackets  act  as  supports  to  the  recess.  The  hill  being 
ihnost  perpendicular,  I  was  unable  to  make  an  accurate  hand  measure- 
ment, and  had  not  the  instruments  to  observe  one ;  the  only  course 
kft  to  me  therefore  was  to  send  my  guide  round  to  the  top  of  the 
hin,  and  from  the  crown  of  the  head  of  the  figure  to  make  him  let  down 
a  chord  I  fortunately  had  with  me,  to  the  ground,  and  as  he  did  so, 
to  leave  marks  or  knots  at  the  difierent  places  I  indicated  to  him,  such 
as  the  knees,  pubes,  &c.  &c, ;  by  this  means  I  obtained  a  measurement 
tt  accurate  at  least  as  circumstances  permitted.  The  extreme  height 
to  the  buried  part  I  find  to  be  72  ft.  8.  in.  The  different  proportions  as 
follows:— 

1.  From  below  the  calf  to  the  Patella, 11  ft.  18  in. 

2.  To  the  extremities  of  the  fingers, 6         8 

3.  The  wrists  and  os  pubis, 8         9 

4.  The  nmbUicus, 9         9|^ 

*  lUa  win  be  given  ia  a  subsequent  namber.-*£A. 
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5.  The  axilla, H  \i 

6.  The  shoalden  and  cltvicles 4  l 

7.  The  chin, 5  0 

8.  The  ala  nasi, 4  lo 

9.  Thedroop  of  lower  eyelid,    2  I- 

10.  The  arch  of  ejehrow,    2  2 

11.  The  root  of  hair,   2  9 

12.  To  the  vertex, 2        10 

Total,. .      72         8 

From  the  os  pubis  to  the  vertex  being  usually  reckoned  as  one  half 
the  body,  and  that  being  in  the  figures  45  ft.  5  in.,  the  extreme  height 
should  be  90  ft.  10  in.*  and  that  portion  of  the  body  below  the  calf 
now  under  ground,  according  to  the  same  calculation,  should  be  18  ft 
2  in.  The  proportions  are  however  by  no  means  sculptural  or  in  imison 
with  the  above  standard  ;  for  instance,  from  the  lower  part  of  the  kneef 
to  the  foot,  or  j-  of  the  whole  body,  in  the  figure  however  it  is  only  15 
ft.  5  in.  instead  of  22.  8  ;  this  would  only  give  a  height  of  61  ft.  8  in. 
whereas  72.  8  are  above  ground. 

Again,  as  will  be  noticed  at  a  glance,  the  head  is  very  much  out  of 
proportion  ;  properly  it  should  be  equal  to  \  of  the  whole  body,  but  as 
it  measures  in  the  figure  14  ft.  9i  in.  this  would  give  a  height  of  119 
ft.  4  in.,  and  there  are  other  disproportions  which  at  once  strike  the 
observer,  namely,  the  shortness  of  the  neck,  which  is  but  two  inches 
less  than  from  the  chin  to  the  ala  nasi,  the  squareness  of  the  shonlden, 
and  the  closeness  of  the  axilla  to  them. 

The  abdomen  and  right  breast  are  much  worn  away,  and  the  left 
thigh  and  right  and  left  fore  arms  also  mutilated,  owing  to  great  masses 
of  trap  boulders  that  have  evidently  been  detached  in  consequence  of 
the  decomposing  nature  of  the  rock  and  its  exposure ;  green  earth  enve- 
lopes these  boulders.  The  rock  here  is  a  good  deal  broken,  which 
might  lead  to  the  inference  that  the  figure  must  have  been  meant  to  be 

*  In  confirmation  of  the  accaracy  of  thii  measarement,  a  pandit,  whom  I  vat 
up,  took  the  measarement  in  some  way  not  ttated  by  him ;  bat  he  gives  the 
above  groand  52  cabits,  or  78  feet,  and  gaeaset  that  nnder  ground  8  cabita 
i.  e.  100  feet  in  total. 

t  To  the  bottom  of  the  os  pubis  ooght  to  be  the  same  as  firom  the  knee. 
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dothed  or  Swetambaree,  bnt  there  is  no  trace  of  an  ornament^  belt  or 
doUung  upon  either  the  body  or  limbs,  or  between  the  latter,  except 
the  breast,  which  has  a  quadrated  lozenge  marked  on  it.  The  ear-rings 
Rteh  to  the  neck,  which  is  cut  in  wrinkles ;  the  face  is  pretty  perfect, 
with  the  exception  of  the  nose,  which  appears  to  have  been  jointed  on. 

If  we  accept  and  regard  the  Bhudhistical  estimation  of  beauty,  we 
shall  see  little  to  quarrel  with  in  this  or  other  kindred  figures,  for  hair, 
cxpinse  of  forehead  and  face,  roundness  of  head,  elevation  of  the  nose 
and  arched  eyebrows,  are,  Mr,  Hodgson  tells  us,  among  their  thirty-two 
discnminating  points.  The  figure  is  naturally  coarse  to  investigate 
doselj,  but  the  touie  eneemble  b  imposing.  There  was  no  trace  of 
inscription  any  where. 

In  a  small  recess  facing  the  great  image,  and  a  few  paces  from  it,  there 
»  as  upright  figure  of  solid  stone  surmounted  by  a  circular  canopy 
which  projects  over  it.  It  has  three  retiring  borders,  decreasing  in  cir- 
comference,  and  leading  to  a  kind  of  dais,  on  the  upper  or  flat  surface  of 
which  a  smaller  figure  is  seated  cross-legged.  The  arms  are  not  on  the 
ftet,  but  hold  a  sort  of  pillow,  which  rests  on  the  knee,  or  in  the  hip  of 
the  figure,  and  sometimes  behind  it.  I  scarcely  knew  whether  to  call 
this  the  sabeit  or  lacquered  basket,  one  of  the  requirements  of  the 
Jiinas,  and  which  is  round,  or  in  reality  a  pillow,  but  the  position  of  it 
Mund  the  image  sometimes  is  decisive  of  its  being  the  ghadee.  On 
citfaer  nde  of  this  small  figure  are  elephants,  each  holding  in  their 
tmnb  an  inverted  Lotah,  their  feet  resting  on  the  lower  margin  of  the 
cttiopy.  Viewed  in  front  the  canopy  has  a  festooned  support.  It  is 
Vnte  plain  on  the  under  surface,  and  without  a  fringe,  and  about  a  foot 
^OTe  the  hair  of  the  chief  figure,  which  is  like  all  Jain  and  Bhudhis- 
^  itatues,  short,  curly  and  raised  slightly,  similar  to  a  wig,  and  carried 
hack  straight  to  the  ear.  At  the  back  of  the  head  is  the  lambent 
fiune  of  sanctity,  for  which  Budhistical  figures  are  also  reibarkable. 
On  either  side  of  this  statue,  parallel  with  the  neck  on  the  outer  part 
of  the  tablet,  are  attendants,  their  heads  circled  with  a  small  mughut, 
ud  holding  wreaths  in  both  their  hands ;  their  attitude  is  similar  to 
^lu»e  on  the  sides  of  the  Daghop,  at  Karlee,  and  in  the  Keneri  caves, 
that  of  flying ;  the  outside  one  is  a  woman,  the  inner  clothed,  kurra  or 
t*D^es  on  their  arms  and  ancles ;  round  the  neck,  arms  and  body  a 
ttsltiplid^  of  chains  or  the  convolutions  of  one.    I  look  upon  this  as 

6  D 
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a  mere  ornamental  chain,  common  to  attendanta,  for  the  Zennaar  or 
Janwi  ia  seldom  if  erer  seen  m  Bhndhistical  scolptorea,  neither  is  it 
worn  in  this  way  in  brahminical  ones ;  and  the  Jains  in  their  roles  for 
the  very  first  dass  of  ascetics  "annvrata,''  which  are  less  stringently 
dealt  with  than  the  higher  orders,  enjoin  the  Janwi  to  be  thrown  awsj. 
Plate  14  of  Moor's  Pantheon  of  Mahadeva  in  the  act  of  destropkg 
Tripaisnra,  has  a  like  arrangement  of  the  chord.  It  is  however  worn 
by  attendants  only,  and  there  are  two  others  similar  to  the  aboTe,  with 
the  exception  of  bangles.  They  are  immediately  below  the  hands  of  the 
chief  figure,  which  touch  their  head-dresses ;  these  head-dresses,  like 
those  of  all  figures  attendant  upon  the  Tirthankus  of  this  locality,  are 
peculiar,  being  spiral,  with  two,  three  or  more  coils  or  rings  apon  them 
tapering  to  a  point*  The  nearest  hands  of  the  attendants  rest  upon  a 
stone  support,  a  kind  of  mace,  or  may  be  conch,  with  three  conYolutiODS; 
of  this  I  am  not  quite  sure ;  their  lower  hal?es  as  well  as  that  of  the 
chief  figure,  are  in  the  ground.  The  outer  part  of  the  tablet  by  the 
arms  of  the  chief  figure  is  plain  and  not  ornamented.  The  eyebravs 
differ  from  most  images  of  Bhudh  in  general,  in  being  tamed  up  at 
the  outer  comer,  the  eye  the  while  denoting  repose,  being  prominent, 
but  fiilly  one  half  covered  by  the  upper  lid ;  the  nose  is  beantifnSj 
formed  in  shape  and  proportion,  displaying  a  very  favorable  contrast  to 
those  given  to  Bhudhistical  figures,  upon  which  however  Jain  sculptnrei 
seem  to  have  greatly  improved.  The  lips  project,  the  lower  one  espe> 
dally,  and  is  very  angular ;  the  chin  is  dimpled,  and  the  cheek  rounded, 
but  the  face  is  remarkable  for  breadth,  being  2  ft.  5  in.  from  ear  to  eir ; 
the  throat  has  3  zones  or  creases  round  it,  and  on  the  breast  j%  aa 
expanded  lotus,  with  8  smooth  edged  petals  enclosed  in  a  lozenge.  The 
nipples  are  traced ;  the  belly  projects  in  the  least  just  below  the  urahi- 
licns,  which  is  indented ;  the  thighs  are  round  and  prominent;  the  gastro- 
cnemii  in  proportion,  and  approach  one  another,  but  the  image  is  un&r- 
tunately  buried  beyond  this.  The  length  of  the  arm,  from  the  shoulder 
to  the  extremities  of  the  fingers,  is  4  ft.  6^  in.,  the  latter  are  in  exceUeat 
proportion,  and  turn  towards  the  thigh.  The  figure  is  beantifuDj 
rounded,  and  the  sculpture  is  altogether  of  the  most  finished  workman- 
ship, and  in  point  of  art  and  symmetry  very  perfect ;  too  much  so  to 
be  otherwise  than  modern.  There  are  unfortunately  of  thb  figure  bat 
10  feet  above  ground,  and  no  more  than  12  inches  below  the  knee  are 
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viable.  If,  as  before,  we  consider  the  head  equal  to  i  of  the  body, 
icoording  to  sculptural  proportions,  it  vonld  give  a  height  of  12  feet 
or  more,  or  taking  the  arm  as  3  heads,  13  ft.  6  j-  in. 

From  summit  of  hair  to  chin, .  •      1  ft.    6  in. 

From  chin  to  clsTicles, 0        ^ 

Clavicle  to  navels 2        3 

Navel  to  pnbis, 0      11} 

Pubis  to  knee, 2        0 

Length  of  arm,. .  •   1        7    humeros  to  elbow. 

Forearm, 1        8}  to  wrist. 

Metatarsus  and  fingers,    1        2^ 


Total,.  .11  6i 
Nose  4^  inches  +  4s=:l  ft.  6  in.  length  of  head. 
1  ft.  6  in.  +  8  =12  ft.— lengthof  figure. 
But  for  the  canopy  and  attendants  one  might  consider  this  to  be 
siesnt  as  a  more  perfect  miniature  of  the  great  colossal  figure,  or  as  it 
ii  itself  colossal,  the  Bawunguj,  which  we  may  call  it  par  excellence. 
For  this  reason,  and  as  other  images  vrill  be  met  with  precisely  of  the 
sime  kind,  I  have  been  particular  in  my  description,  lest  there  should 
be  toy  misconception,  and  as  we  often  gather  more  information  from 
this  source  than  even  date  a£Pords,  which  are,  I  have  little  doubt,  added 
gnentions  or  centuries  after  the  erection  of  buildings,  by  some  aspir- 
ing devotee.*  The  temple  or  recess  on  which  it  stands,  is  open  toward 
tlie  g;reat  colossus,  and  built  of  cut  stone,  graduating  to  the  top.  This 
Kerns  to  me  to  have  been  merely  meant  as  an  enclosure  to  preserve 
the  image  from  the  debris  of  the  hill,  which  might  tumble  on  it  either 
'roa  the  force  of  rain  in  the  monsoon  or  other  disturbing  causes. 
There  has  been  no  attempt  at  any  kind  of  covering  or  roof  for  it,  and  it 
is  now  in  rains.     A.bout  six  yards  directly  in  front  of  this,  has  fallen  or 

*  Since  I  Titited  Bawangiij  and  wrote  the  abo^e,  I  have  had  access  to  the  marble 
ion  statue  in  the  Society's  Maseum,  Bombay,  and  it  so  closely  resembles  the  erect 
ose,  that  the  description  might  almost  be  thought  to  have  been  borrowed  from  it ;  the 
<nly  diSierenoe  apparent  is  the  clothing  of  the  chief  figure  and  the  position  of  some 
of  tbe  attendants.  There  is  no  record  of  where  this  marble  statue  was  brought  from ; 
*oit  probably  Abu,  but  where? er  its  habitat,  it  oonfims  the  identity  both  of  the  object, 
ssd  lbs  idigioD  which  actuated  the  sculpture  of  both. 

6  D  2 
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been  carried,  a  sitdng  figure  of  Parswinath.  2  feet  9  inches  high ;  it  n 
solitary  and  phdn,  the  right  hand  and  left  leg  uppermost. 

In  a  more  easteriy  direction  are  two  other  erect  statues,  half  buried 
and  evidently  out  of  their  proper  places ;  the  most  westerly  has  the 
solar  radiance  opened  out  behind  it,  divided  into  29  points,  and  is  only 
two  feet  above  ground ;  the  other  has  been  much  more  elaborately 
carved ;  the  stone  is  lighter  and  brighter,  and  the  proportion  more 
graceful ;  it  has  no  canopy,  but  the  curled  hair  tied  in  a  knot  on  the 
crown  of  the  head,  the  stone  out  of  which  it  was  worked  is  graoefuDy 
finished,  and  in  a  heart  shape  behind ;  the  two  attendants  are  precisdy 
similar  to  those  on  the  first  described  image :  3  feet  5  inches  of  this 
figure  are  above  ground.  Further  to  the  east  is  another  built  reoess, 
5  feet  square,  in  which  is  a  sitting  figure  of  Parswinath,  broken  off 
unfortunately  at  the  neck  and  4  feet  in  height ;  the  fallen  head  hss 
the  peculiar  curled  hair  and  is  over-shaded  by  the  naga,  the  palm  of  the 
right  hand  has  an  ornament  which  I  take  to  be  the  lotos,  though 
I  have  never  seen  it  with  three  leaves.  On  the  plinth  is  another  trefoS, 
but  I  almost  think  the  lower  leaf  has  been  omitted  or  vrom  off,  and 
that  it  must  have  been  a  Srivatsa.  There  is  in  Lord  Yalentia's  collec- 
tion, and  in  all  Ceylon  Bhudhistical  image,  a  flower  of  this  shape,  bat 
vrith  a  fourth  leaf  on  the  hand  of  the  seated  Budha,  and  curious  enou^ 
the  leaves  have  serrated  edges  also.  These  are  the  chief  attractife 
objects  in  the  neighbourhood  of  the  great  rock  image.  Higher  up  the 
hill  is  a  small  plateau,  where  are  the  remains  of  masonry,  the  bricks  of 
apparently  modem  date,  or  else  the  inhabitants  of  the  district  have 
adhered  to,  or  perhaps  taken  the  custom  from  previous  i^^  for  the 
bricks  are  of  the  same  size  and  shape  and  material  as  those  made  it 
Burwanie  in  the  present  day;  and  peculiar  in  their  proportions, — 14 
inches  long,  9  broad  and  3  thick.  Here  are  two  images,  one  full  lei^ 
and  erect,  but  buried  to  the  waist,  and  similar  to  those  described; 
the  other  is  more  ancient  and  set  upon  a  pedestal  as  if  intended  fort 
niche.  The  figure  is  not  large,  scarcely  3  feet  high,  but  diflfera  from  the 
others,  being  a  female  having  very  protruding  breasts,  and  also  in  pos- 
ture* It  is  represented  as  if  seated  on  a  bench,  the  left  leg  bent  under 
the  right  knee.  It  has  a  canopy  of  9  ribs,  much  resembling  an  umbrdh, 
and  its  handle  or  stem  runs  down  the  left  side.  The  face  of  the  imsge 
is  much  injured,  the  hair  visible  and  bound  into  a  knot  behind  the  i^ 
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€tr.  There  u  an  abundance  of  ornaments  on  the  anna  and  feet,  and 
foar  rings  on  the  neck,  from  the  lowest  of  which  two  separate  perpendi- 
cdar  [neees  hang  dose  to  the  breasts,  underneath  which  they  turn  to 
the  arm,  which  they  encircle  once.  From  the  junction  of  the  breast- 
pieces  there  depends  the  usual  lotus  within  the  lozenge.  I  imagined 
this  to  have  been  some  ornamental  chain,  probably  the  Candora,  which 
distbgaishes  the  Seetambaree,  and  which  is  somtimes  very  long  and 
entwined  a  good  deal  over  the  limbs,  but  from  the  general  description, 
ibondance  of  ornaments,  protruding  breast^  and  peculiar  hair  knot,  I  am 
ioetined  notwithstanding  the  posture,  to  regard  it  as  a  female  deity,  which 
«e  know  were  not  uncommon  with  the  Jainas,  48  being  admitted  into 
their  Pkntheon  (see  Bhudha  Yilasa),  and  one  among  their  Tirthankars. 
If  I  am  correct  she  has  a  niche  also  in  the  small  choultry  upon  the 
UU ;  the  figures  under  her  feet  differ  from  those  before  described,  and 
are  rather  remarkable.  Under  the  right  knee  is  a  small  one  seated 
aitride  a  tiger  with  the  pillow  under  the  left  arm,  and  close  to  the  foot 
ID  exceedingly  small  figure  on  its  knee  in  a  suppliant,  almost  in  a  weep- 
ing posture.  The  side  is  to  the  observer,  and  the  head  bent  upon  the 
kft  arm.  Under  the  left  knee  the  figure  there  placed  also  faces  the  last, 
hot  is  seated,  not  cross-leg|;ed9  the  buttocks  on  the  ground,  the  fore 
arms  along  the  thighs,  the  elbows  on  the  groins  just  as  natives  sit  in  the 
present  day.  Still  ascending  you  enter  near  the  summit  of  the  hill  a 
kmd  of  rude  gateway,  with  a  small  parapet  wall  on  either  side ;  upon  a 
rising  ground  on  the  left  are  the  walla  of  an  old  temple,  which  appears 
from  the  remadna  of  the  masonry  to  have  been  circular,  with  a  vaulted 
dome;  there  remain  in  it  yet  two  erect  figures  similar  to  that  first 
described,  of  which  there  are  several  in  the  temple — now  in  use. 
Taking  the  path  to  the  right  and  ascending  some  broken  and  irregular 
gronnd  you  reach  the  chief  fiight,  which  conducts  to  the  temple ;  from 
the  remains  of  stone,  masses  of  bricks  and  mortar  and  figures  jumbled 
together  every  where,  the  whole  surface  of  the  summit  must  have  been 
hmlt  over.  One  erect  figure  is  peculiar  in  standing  isolated  in  an  attitude 
not  common  in  a  divinity,  but  pertaining  usually  to  Darpals, — that  of 
lisdess  attention,  the  hip  being  thrust  out  and  the  right  hand  leaning 
^  it.  Close  to  this  commences  the  ascent  of  some  40  or  50  rude 
aleps,  which  lead  to  a  platform  about  30  feet  above  the  aurrounding 
objcctSi  but  only  upon  one  side^  and  evidentiy  erected  as  a  buttreas  or 
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abutment  to  the  spur  of  the  hill  to  the  level  of  which  only  it  is 
The  steps  lead  direct  to  the  temple  door,  which  faces  the  east,  and 
must  always  have  done  so,  there  being  no  evidence  whatever  of  any 
attempts  at  destruction.  In  Captain  Stewart's  remarks  on  Wood, 
great  stress  is  laid  on  this  direction  of  the  doorway,  as  indicating 
itself  of  Brahmanical  interference,  the  Jain  temples  there  usually  facing 
the  north,  and  one,  which  is  said  to  be  Brahmanical,  the  east,  but  thb 
is  not  an  invariable  rule,  for  Neelkunt  Mahdeo's  temple  in  the  town  Cues 
the  west,  and  at  Hinnagund  on  the  Kristna  alluded  to  by  Captain 
Wenbold,  there  is  one  which  faces  the  east.  Captain  Stewart  is  bone 
out  by  Ram  Raz  in  his  illustrations  of  Hindoo  architecture,  and  the 
custom  in  all  Sivite  temples  in  general,  but  the  Mahawanso  affirms  that 
the  pulpits  in  Bhudhistical  Yehars  always  faced  the  east,  the  seats  of  the 
priests  the  north.  In  the  Bawunguj  the  aspect  of  the  temple  and  goIosp 
sus  coincide.  In  a  temple  where  there  is  not  much  space  to  spare  the 
chief  object  might  naturally  be  placed  fronting  the  entrance,  as  well  for 
light  as  effect.  In  the  Jain  temples  in  Kanaree  there  are  always  4  en- 
trances. The  Bawunguj  temple  is  surrounded  on  three  sides  by  a  wall 
5^  feet  high,  it  is  82  feet  long,  measured  inside,  and  54  feet  in  front;  at 
about  f  of  its  length,  owing  to  the  confined  surface  of  the  hill,  the  wall 
is  contracted  and  closes  in  4^  feet  on  each  side,  and  in  consequence  is 
only  45  feet  broad  behind.  Lengthways  there  are  16  recesses  for 
figures  of  some  Jain  Iswarra,  which  from  the  wheel  aud  lion  being 
invariably  depicted,  I  take  to  be  those  of  Mahavira  or  Vaidhumana.  10 
of  these  are  in  the  narrow  part  of  the  wall,  16  in  the  broad,  1 1  in  the 
rear.  There  are  evidences  of  the  wall  having  been  continued  some  dis- 
tance on  either  side  in  front  adjoining  the  steps ;  it  is  however  impossi- 
ble to  say  decidedly  how  many  figures  there  may  have  been  recesses  for, 
—whether  any  multiple  of  24  or  an  indefinite  number.  In  one  of  the 
temples  at  Abu  I  notice  there  are  56  mentioned,  and  at  Indrapur  near 
Belegula,  there  were  72  images  (As.  Res.  Vol.  IX.)  but  in  1807 
only  42  were  remaining  in  good  condition,  placed  in  a  gallery  under  a 
portico  supported  by  pillars,  which  was  carried  inside  along  the  walL  In 
the  temple  I  am  describing  there  was  no  space  for  these  images,  vduch 
were  consequently  placed  outside.  The  presence  of  the  court  wall 
would  seem  to  make  the  building  resemble  that  species  of  temple  d^ 
scribed  by  Dr.  Buchanan  as  a  Basti ;  which,  though  signifying  a  faiUi 
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IS  applied  to  an  open  area  snrronnded  by  a  wall,  bnt  Oomat  Iswarra  is 
the  odj  image  placed  in  it,  generally  colossal,  the  24  Tirthankaras  being 
wonhipped  in  the  Basti  or  covered  temple,  and  represented  as  naked 
ind  sitting,  exactly  of  the  same  form  which  will  be  found  presently 
to  be  the  case.  This  would  give  a  composite  character  to  the  edifice 
embracing  both  descriptions.  The  temple  itself,  save  in  the  admixture 
or  variety  of  stone  used,  has  the  appearance  of  a  modem  structure 
externally,  which  the  repairs  and  addition  necessary  to  protect  the 
figores  inside  have  effected ;  its  dome  is  completely  so,  but  on  entering 
^t  impression  immediately  ceases.  It  consists  of  an  outer  verahdah 
in  front,  an  inner  square  chamber,  a  vestibule,  beyond  and  in  rear  of  it 
the  sanctuary  for  the  chief  object  of  worship,  which  here  is  the  Pra- 
bathee,  or  impression  of  feet,  4  in  number,  two  large  and  two  small. 
Hie  verandah  is  approached  by  8  steps,  and  is  15  feet  long  by  9  feet 
vide ;  the  pillars  supporting  it  (with  the  exception  of  the  four  immedi- 
atdy  in  front,  which  are  very  old  and  of  the  amygdaloidal  trap  which 
forms  the  hiUs,  surrounding  wall,  and  even  the  figures  in  the  recesses) 
are  of  yellow  coral  limestone,  brought  from  Dedhallee,  on  the  other  side 
of  the  Nerbuddah.*  The  roof  of  the  verandah  is  flat,  with  the  lotus 
inscribed  within  the  lozenge  itself  within  a  square.  On  the  north  and 
cast  walls  are  niches  containing  an  elephant  upon  which  is  some  retinue 
of  figures,  5  in  number,  the  last,  on  each  side  near  hb  tail,  supported  by 
in  erect  figure  carved  on  the  flanks  or  thighs  of  the  elephant ;  they  are 
idl  seated,  the  foremost  holding  a  lotah.  This  seemed  to  me  a  com- 
plete anomaly  in  Bhudhistical  or  Jain  sculptures.  I  have  never  seen 
them  depicted  except  in  a  group  or  tebleaux,  while  here  they  are  repre* 
seated  more  like  Krishna's  6opia»  save  the  matter  of  sex,  and  do  not 
give  the  idea  of  being  the  Ganadharee  or  Ganadhipa,  or  followers  of  any 
of  the  Tirthankaras.  The  entrance  from  the  verandah  into  the  Mindra 
or  principal  chamber  of  the  temple,  is  by  two  doors  in  the  same  wall, 
tbe  outer  much  larger  than  the  inner,  being  8  feet  high  and  5-6  wide, 
vhile  the  latter  was  5-4  high  and  2-8  only  in  width.    The  poste  and 

^  Of  the  eziitence  of  this  bed  of  yellow  limestone  I  was  not  aware,  and  do  not 
fet  know  ita  exact  locale,  bat  I  took  pains  to  hnnt  out  the  red  variety  of  similar 
SMlogicil  character,  and  of  whioh  the  Mahomedan  tombs  and  temples  at  Dhar  and 
Mnidee  oonsiat,  it  is  foond  in  sita  at  Neemkeera  on  the  Maan  Naddee,  in  the  heart 
of  the  Viadyan  range  below  the  Hydree  ghaut* 
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supports  of  both  doors,  as  well  as  the  flankiiig  pillars  of  the  oater,  being 
modem  and  of  coral  limestone.  A  descent  of  two  steps  leads  into  the 
chamber,  which  is  16  ft.  3  in.  square.  Exactly  a  foot  on  each  aide  of 
the  doorway  the  pilasters  commence;  the  intercolumniation  being 
tetrastyle  and  the  pillars  four  feet  apart.  The  pilasters  are  nearly  all 
dissimilar,  and  resemble  the  first  pillars  Tisible ;  the  centre  ones  are 
different  and  more  modem,  all  6  ft.  8  in.  high,  supporting  slabs  across  the 
ceiling,  aboTe  which  is  cut  the  lotus  within  the  lozenge  and  square,  a 
form  found  likewise  on  the  roof  of  the  verandah  and  sanctuary  itself. 
There  are  two  plain  sitting  figures  on  each  side  of  the  doorway,  as  yoa 
enter,  and  in  the  centre  of  the  side  walls  20  others  5  feet  high,  and 
raised  3  feet  from  the  ground  on  a  Sinhasa ;  that  on  the  left  wall  is 
Parswinath ;  he  has  Seshnaga  or  Dhare  Nadara  for  a  canopy^  vrith  the 
lotus  engrsTed  on  his  breast.  The  opposite  figure  on  the  right  wall 
has  no  coTcring,  but  the  hair  merely ;  adjoining  there  are  four  othen 
also  seated,  but  smaller.  On  the  wall  facing  the  entrance,  and  between 
each  pilaster,  are  figures  of  quite  an  opposite  character,  vis.  erect ;  the 
principal  one  is  on  the  left ;  it  is  almost  precisely  the  same  as  that  met 
with  on  the  hill  below,  but  lighter  and  more  fitted  for  a  room ;  the  head 
canopy  is  most  richly  carred  and  has  festooned  supports  at  the  sides; 
the  elephants  have  lotahs  on  their  trunks.  If  there  is  any  difference  it  is 
in  having  outside  the  wreath-bearers  one  row  of  figures,  the  upper  with 
stalks  of  the  lotus  over  the  shoulder,  and  the  lower  resting  with  their 
hands  on  maces  or  staffs.  The  forefingers  of  the  chief  image  are  not 
extended  on  the  thigh,  but  bent  over  the  middle  ones.  There  are  alto- 
gether 20  images  in  this  temple,  3  lai^  and  17  small.  On  the  north  side 
of  one  of  the  figures  of  Parswinath  there  are  4  short  lines  scratched  bat 
very  much  worn  and  too  indistinct  to  copy ;  opposite  the  outer  entrance 
is  that  to  the  inner  chamber,  which  has  a  most  elaborately  carved  door- 
way and  six  receding  pillars  with  square  and  projecting  capitals  cut  ia 
the  depth  of  the  wall.  A  descent  of  two  steps  leads  mto  a  little  vestibule 
6  ft.  3  in.  square,  in  which  are  erect  figures,  also  similar  to  the  previoos 
ones.  From  this  vestibule  is  the  entrance  to  the  sanctuary,  which  is 
quite  plain ;  a  small  altar  is  raised  in  front  of  the  door  about  2  feet  high 
and  on  it  are  carved  in  relief  two  feet,  very  large  flanked  by  two  others 
somewhat  larger ;  there  is  no  other  ornament  of  any  kind,  but  a  little 
miniature  on  the  pedestal  with  round  ear-rings ;  about  the  feet  weie  grains 
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of  lice  and  flowers,  giving  proof  of  the  recent  presence  of  devotees.  The 
same  objects,  tIz.  representations  of  feet,  were  found  not  as  chief  objects, 
but  at  the  foot  of  a  statue  in  another  very  small  boilding  on  the  ex- 
treme edge  of  the  same  hill  to  the  west,  very  similar  to  those  seen  in 
ColoDcl  Todd's  plate  of  the  temple  of  Eamalmair.     In  the  centre  of 
the  enclosing  wall  of  the  large  temple  is  an  opening  leading  along  the 
spar  of  the  hill  to  this  building,  20  paces  distant ;  it  has  a  cupola  made 
of  brick  and  coarse  plaster,  very  uneyen ;  it  is  only  7  feet  high  and  5 
square,  with  an  entrance  of  2  ft.  10  in.  through  which  it  is  of  course 
iwccssary  to  creep  inside,  and  too  low  to  admit  of  standing  straight 
wbea  there,  probably  meant  to  cause  the  necessary  degree  of  prostra- 
tion to  the  deity.    Facing  the  door  and  by  itself  was  a  tolerable  sized 
Jam  image  in  an  attitude  not  found  elsewhere  among  the  figures  either 
above  or  below  or  in  the  temple,  vis.  that  of  supplication ;  the  palms  of 
the  hands  joined  together,  the  extremities  of  the  fingers  pointed  upwards 
and  the  thumbs  on  the  breasts.    As  a  curious  coincidence  I  may  men- 
tion that  there  is  a  very  old  figure  of  exactly  this  character  and  posture 
half  buried  in  the  land  in  the  neighbourhood  of  the  Jain  temples  at 
Woon.    There  were  two  attendant  figures  below  this,  the  outer  hip 
thrust  out,  upon  which  the  outer  hand  rests,  the  inner  leg  bent  and  the 
corresponding  arm  supporting  a  substance  more  like  a  lengthened  bell ; 
iiMn-origine,  my  memory  does  not  serve  me  as  to  the  exact  nature  of 
this  emblem,  but  from  its  having  been  held  over  the  head  of  a  figure  in 
mother  place  it  must  be  a  rude  umbrella,  though  as  well  as  I  recollect 
it  was  precisely  similar  to  those  surrounding  the  Gaya,  Buddhistical 
%T]res  at  plate  70,  figures  6,  7>  8,  of  Moore's  Pantheon.    On  the  right 
van  is  the  same  figure  cut  in  marble  with  a  lotus  carved  on  the  breast,  it 
is  apparently  of  recent  workmanship.    The  group  is  rather  remarkable, 
for  underneath  are  two  figures,  right  and  left,  the  former  holding  the  ob< 
long-shaped  symbol  over  the  head  of  a  lower  figure,  which  is  kneeling  or 
Kated  upon  one  leg  bent  underneath,  the  hands  in  front  in  the  act  of 
application,  and  a  chord  with  tassel  leading  from  the  wrists  to  a  jug  or 
jar  which  is  placed  near  its  right  foot.  The  left  figure  is  on  both  knees 
nd  two  jugs  are  near  it  of  a  double  form. 
On  the  pedestal  are  the  following  letters : — 
^^{irnr  Xxn^,  K<t<  Wardhamto  R&kshasa,  1659. 
On  the  left  wall  are  two  large  figures,  one  holding  a  lotus  over  the 
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shoulder,  but  rabordinate  to  no  other  that  I  could  percrive,  thb  ms 
decidedly  SveULmbara,  and  the  only  one,  the  cloth  hanging  down  to  the 
knee  and  ooTering  the  belly  and  hips.  On  the  pedestal  were  a  pur  of 
feet,  the  soles  turned  up  and  the  toes  turned  outwards ;  next  to  this  weie 
two  figures  resembling  the  solitary  one  on  the  ascent  of  the  hill,  appa^ 
ently  very  old ;  they  were  seated  as  if  on  a  bench,  one  1^  bent  nnder 
the  other,  which  was  defending  a  child  on  the  left  knee,  with  its  right 
hand  to  the  left  breast,  both  of  which  were  unusually  large ;  the  mace  in 
one  hand  of  the  figure  and  some  fruits  in  the  other ;  a  lion  under  iht 
right  knee. — ^This  seems  a  further  confirmation  of  the  solitary  little 
figure  on  the  hill  being  female,  and  had  it  four  arms,  would  be  BhaTfai 
and  a  reception  of  a  deity  of  the  Hindoo  Pantheon  that  one  would  not 
expect  in  conjunction  with  such  unequivocal  Jain  figures.  As  nature 
personified,  she  is  admitted  by  the  Jainas  as  a  Devi,  and  gives  a  name  to 
a  class,  Bhawfinipatis ;  one  or  two  are  worshipped  daily  by  them,  and 
her  place  by  the  side  of  a  Tirthankara  is  in  correct  keeping,  but  tlui 
figure  has  not  a  multiplicity  of  arms,  and  as  we  have  a  Jain  Tirthanlon, 
**  Sumati,''  and  according  to  the  8vet6mbar)i»  a  second  Malli-nith, 
there  is  no  occasion  to  stretch  a  point  or  trespass  upon  the  Hindoo 
mythological  system.  There  was  nothing  further  of  importanee  in  this 
little  building,  so  I  retraced  my  steps  to  examine  th^  figures  in  the 
recesses  of  the  enclosing  wall.  Of  43  niches  there  were  3  empty,  4 
figures  only  were  erect,  the  rest  seated  cross-legged,  and  but  one  with 
the  snake  canopy  of  Parsvanath ;  they  were  all  very  ancient,  evidently  of 
the  same  rock  of  which  the  temple  and  hill  were  formed,  an  amygdaki- 
dal  trap  with  decomposing  nodules,  which  left  a  white,  red,  or  green 
appearance  or  incrustation  upon  them  as  they  happened  to  be  consti- 
tuted ;  the  recesses  were  constructed  by  one  slab  forming  the  roof  or 
upper  part,  on  the  either  side,  and  rough  uncemented  stones  the  sides. 
The  group  was  ranged  usually  in  the  following  manner  on  a  slab.  I  most 
premise  that  both  sides  being  alike,  the  description  applies  to  the  whole 
group.  Directly  in  the  centre  is  the  chief  figure  seated  with  the  hands 
crossed  over  his  feet,  the  right  uppermost,  over  his  head  a  canopy. 
with  two  or  three  retiring  ledges  or  circles,  upon  the  uppermost  of 
which  was  also  a  figure  sometimes  seated,  at  others  kneeling,  either  oa 
one  knee  or  two,  and  supported  by  a  round  pillow,  which  was  either 
plain  or  tied  in  the  middle ;  some  little  distance  apart  at  each  comer  of 
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tbe  akb,  paraUel  with  the  head,  was  a  small  figure  always  seated,  and 
oecMioiiaUy  in  a  portico  by  itself.  Between  it  and  the  canopy,  with 
tbeir  hind  feet  upon  the  head  of  this  seated  figure,  was  an  elephant, 
the  trunk  down,  frequently  with  Bodhisatvas  on  its  back,  or  between 
it  ind  the  canopy  two  small  figures  with  their  knees  bent  under,  as  if 
dinging  to  the  canopy.  Under  the  four  feet  of  the  elephant,  close  to 
it,  still  parallel  with  the  head  of  the  chief  figure,  two  small  flying 
igares  bearing  wreaths  in  both  hands,  the  nearer  clothed,  the  outer  a 
woman  with  fruit  in  her  hand.  Directly  under  these,  along  the  arm  of 
the  chief  images,  a  full  length  figure,  its  nearest  hand  supporting  the 
feet  of  the  flying  figure  above,  or  with  lotus  stalks  carried  over  the 
shoulder,  and  the  outer  hand  with  karr^  &c.  On  the  corresponding  hip 
or  thigh,  these  are  always  clothed  and  have  the  spiral  caps  of  attendants. 
Ontside  of  these,  and  of  the  same  height,  is  another  erect  figure,  the 
aeir  hands  in  respect  to  the  large  image  resting  upon  a  fish,  bird  or 
chib,  the  other  by  the  side.  At  the  feet  of  both  of  these  below,  but 
oatside  the  knees,  there  are  two  small  figures,  one  seated  cross-legged, 
the  other  as  if  on  a  bench  with  one  leg  dangling,  the  right  hand  holding 
i  staff;  these  seldom  vary.  Outside  of  them  again  under  the  small 
%iire  seated  in  the  corner  above,  is  a  pillar  supported  by  pigmies 
(iQJalya)  having  for  its  shaffc  a  tiger  rampant,  on  a  reclining  elephant 
It  its  base.  Immediately  under  the  knees  and  feet  of  the  chief  image 
are  four  diminutive  pillars,  between  the  outer  of  which  is  a  lion  facing  the 
vhed,  which  is  in  the  centre.  This  latter  is  but  the  personification  of 
the  earth,  or  two  cups  meeting  at  the  base,  according  to  the  Jain  belief: 
ttie  flat  sur&ce  at  the  junction,  the  earth — it  presents  no  form  of  the 
pftying  wheel  pictured  by  Colonel  Sykes  in  his  notes  on  the  moral  and 
poiitieal  state  of  India,  and  is  represented  with  its  tire  in  front,  not  its 
hrotdazis. 

In  those  which  seem  very  old  and  weather-beaten  there  is  a  se- 
cond figure  over  the  first  in  a  little  porch  supported  by  birds,  with 
wings  endorsed  on  each  side ;  on  a  level  with  its  knees  two  others  simi- 
lar to  it,  under  which  are  the  elephants.  Where  the  principal  figure  is 
erect  the  niche  is  carved  a  good  deal,  and  there  is  a  pillar  on  each 
ttle,  the  taip&  of  the  figures  of  one  hand  touching  a  club  or  bird's 
hesd. 

From  the  above  rough  notes  it  may  fairly  be  deduced  I  think  that  the 
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oo1o88r1  image,  as  well  as  all  the  other  figures,  are  Jaina.  I  cannot  trace 
one  single  symbol  of  Brahmanical  intrusion,  and  in  thb  there  is  a  strik- 
ing singularity ;  in  every  other  situation  and  country  it  has  stmck  me  to 
be  so  universal  as  to  amount  almost  to  a  law  or  principal  that  wherever 
edifices,  temples  or  caves  of  any  religious  persuasion  abounded,  that  was 
selected  by  the  holders  of  a  rival  and  succeeding  creed  as  the  spot  to 
establish  themselves,  and  to  vie  with  their  predecessors  in  magnifioeooe 
and  extent  of  structure.  Such  is  not  the  case  however  either  vrith  the 
colossus  or  temple  of  B&wangaj,  nor,  with  the  trifling  exception  of  a 
single  insignificant  image  of  Ganesa,  is  it  so  at  the  caves  of  Bang. 
This  may  possibly  argue  no  very  great  antiquity  for  them,  but  it  ena- 
bles us  in  this  age  to  see  them  unmixed  and  in  their  purity,  scathed 
only  by  the  ruthless  hand  of  time.  It  is  not  the  least  remarkable  part 
of  the  colossal  figure  at  B&wangaj,  that  it  is  the  only  one  of  the  kind  as 
yet  known  in  India.  There  are  statues  at  Kanara,  at  Belegula,  70  feet 
3  inches  high ;  at  Einur,  35,  and  Karkal  36-6.  The  largest  of  these  is 
variously  computed  18  times  a  man's  height,  (18  fathoms  and)  6  times 
its  own  feet,  which  is  9  feet,  e.  i.  54.  This  is  so  exactly  the  half  of  18 
fathoms,  or  108  feet,  that  there  must  have  been  some  error  in  reckooing 
the  fathom,  however  the  true  height,  according  to  Dr.  Buchanan,  is  little 
more  than  70  feet.  The  B&wangaj  must  be  at  least  90,  it  being  73-8 
to  the  calf  of  the  leg  alone.  The  height,  nudity  and  posture  of  the 
Kanara  figures  and  their  dedication  to  Gomat  Iswara,  or  Indra  Bhati, 
the  disciple  of  Maha,  proved  now  almost  beyond  question  to  beidenticil 
with  Buddha  himself,  indicate  resemblance  to  the  Bawangaj  figure^ 
and  the  differences  perhaps  consist  in  respects  which  may  be  considered 
merely  local,  for  instance,  the  hair  is  arched,  not  cut  straight  ao'oss  the 
forehead ;  the  earrings  do  not  touch  the  shoulders,  and  on  the  arms  and 
legs  are  traced  branches  of  a  tree  with  leaves  which  arise  from  a  series 
of  mounds  behind,  and  between  the  legs,  one  for  each  arm  and  leg.  In 
India  the  figures  that  approach  nearest  to  Biwangaj  in  point  of  tost- 
struction  are  those  in  the  hill  fort  of  Gwalior,  of  which  there  are  veiy 
meagre  descriptions.  Mr.  Fergusson  says  of  rock  cut  temples,  that 
"  the  colossal  figures,  some  sitting,  some  standing,  some  30  or  40  feet 
high,  have  sometimes  a  screen  before  them  which  form  a  small  cbani- 
ber,"  and  Colonel  Sleeman  thus  depicts  them  in  his  Rambles  of  an 
Indian  Official:  "On  the  face  of  the  rock  between  the  glacis  and  foot 
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of  the  wan  are  cat  oat  in  bold  relief  the  colossal  figures  of  men  sitting 
bure-headed  under  canopies  on  each  side  of  a  throne  or  temple,  and  in 
a&otfaer  place  the  colossal  figure  of  a  man  standing  naked  and  facing 
outward,  which  I  took  to  be  that  of  Buddha.'*  Of  the  colossal  figure  of 
Mats  Koonar  in  the  district  of  Gorakpore,  Mr.  Prinsep  has  not  thought 
neoeasary  to  give  the  height  or  a  sketch.  His  opinion  of  its  being  a 
figare  of  Buddha  is  sufficient  to  authorize  its  reception  as  such,  but  the 
onussion  is  unfortunate  for  comparison  sake.  He  states,  it  is  sur- 
roonded  with  smaller  compartments,  descriptive  of  various  acts  of  Bud- 
dha's life,  surmounted  also  above  by  angels  and  gods,  and  below  sup- 
ported by  the  Sinha  and  elephant,  and  is  probably  connected  with  the 
Mathia  Lat,  described  by  Mr.  Hodgson,  Asiatic  Society's  Journal,  YoL 
3.  Biathia  being  evidently  the  patronymic  of  Mata  and  Koonar  or  Kun- 
vir,  a  corraption  of  Kum&ra,  the  youthful,  or  god  of  war.  Mr.  Lis- 
toa's  description  however  shews  several  points  in  which  it  is  dissimilar 
to  the  B&wangaj  rock  image,  which  is  either  essentially  Jaina  or  of  the 
esoteric  Buddha  creed.  Mata  Koonar  is  associated  with  devatas  and 
attendant  figures  on  each  side,  vdth  flames  around  their  heads,  and  their 
hands  on  goats,  and  the  lotus  over  the  shoulder,  whereas  every  thing 
about  the  Bdwangaj  is  particularly  plain.  The  only  other  hill  figures 
an  account  of  which  has  been  published,  are  the  3  Bhuts  at  Bamiyan, 
the  largest  of  which  b  120  feet  high ;  these,  though  traditionaUy  said 
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to  have  been  inhabited  by  Abraham,  and  to  have  been  excavated  before 
the  flood  (Colonel  Wilford,  Asiatic  Researches,  6,  Vol.)  are  considered 
bj  every  traveller  to  be  Buddhistical.  Mr.  Masson,  the  latest  visitor, 
lays,  they  are  in  the  same  attitude  as  the  figure  at  Kanari,  that  of 
pleaching,  and  the  paintings  are  similar  all  over  the  caves.  Sir  A. 
Bomes  is  the  only  author  who  makes  allusion  to  their  Jain  extrac- 
tion, and  thinks  the  paintings  over  the  idol  to  have  a  close  resem* 
blance  to  the  images  of  the  Jain  temples  in  western  India,  as  Mount 
Abu  at  Gimar,  and  Palitana  in  Kattywar,  and  can  trace  no  resemblance 
to  the  figures  in  the  caves  of  Salsette.  Notwithstanding  such  high 
aathority,  they  can  scarcely  be  said  to  belong  to  the  Jain  faith,  as 
we  know  it.  Their  figures  are  never  in  such  a  posture,  and  the  clothing 
is  thrown  loosely  over,  exposing  the  right  shoulder;  the  Bamiyan 
figures  besides  were  in  existence  at  a  time  when  the  Jain  religion 
was  certainly  not  in  the  ascendant,  while  Buddhism  as  certainly  was. 
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Mr.  Prinsep  states,  that  it  was  in  the  height  of  its  glory  a  century  or  two 
prior  to  the  Christtan  era,  from  Kashmere  to  Ceylon,  and  M*  Remiuit» 
from  the  examination  of  Fa  Hian's  travels,  that  so  late  as  the  b^fpmiiag 
of  the  5th  century  Buddhism  was  flourishing  in  the  same  regions. 
These  therefore  have  little  in  accordance  with  the  B&wangaj  image.  I 
have  of  course  excluded  from  the  catalogue  of  rock  images,  that  at  De- 
wass,  described  by  Lieut.  ConoUy  (Prinsep's  Journal,  Vol.  6,  page  855), 
as  gigantic,  because  it  is  so  completely  Brahmanical,  being  a  form  of  the 
Sacti  of  Siva,  under  the  name  of  Ch&mundA.  One  of  the  prindpil 
matters  of  interest  however  connected  with  both  the  rock  image  sad 
temple,  is  the  date  that  can  be  assigned  them,  if  we  can  depend  upoo 
those  we  meet  with  on  buildings,  which  I  am  almost  persuaded  are  m 
many  instances  the  handiwork  of  regenerators,  not  founders*  Informs- 
tion  on  this  head  resolves  itself  into  the  evidence  afforded  by  the  tem- 
ple and  figure  separately  as  well  as  conjointly,  and  it  is  important  to 
prove  the  connection  of  both  if  possible,  for  though  the  worship  of  the 
Prabatha,  Padukd,  or  representation  of  feet,  and  the  numerous  emblems 
of  the  lion  in  the  recesses,  and  the  inscription  at  the  foot  of  one  of  the 
most  modem  figures  may  perhaps,  in  conjunction  with  the  nakedness  of 
all  to  induce  us,  attribute  them  to  Vardhamfina  Mah&vira.  The  maniftit- 
ly  abandoned  state  of  the  colossal  rock  image  and  the  figures  in  firont  of 
it  might  lead  us  justly  to  the  inference  that  it  had  ceased  to  be  an  ob- 
ject of  worship,  which  if  they  were  one  and  the  same  divinity,  would  not 
be  probable,  and  I  cannot  but  admit  that  the  nakedness  of  the  figme 
making  it  Digambara,  the  admitted  antiquity  of  this  sect,  their  grett 
prevalence  in  Rajpootana,  (though  the  Swet^mbara,  according  to  lieut 
Conolly,  are  more  numerous  in  Malwa,  Op.  Git.)  and  thor  devotion  to 
Bishabha,  the  1st  Tirthankara,  and  acknowledged  chief  saint,  hia  extreme 
height  500  poles,  or  Dhamish  (albeit  imaginary)  the  fact  of  his  primi- 
tive shrine  being  at  Abu,  and  a  temple  and  large  figure  being  dedicoted 
to  him  at  the  top  of  a  high  mountain,  Satronjaya  near  P&lithina*  m 

*  Palithana,  near  Bhownagar  in  Kattywar,  is  as  celebrated  a  place  of  i^tgriaage 
for  the  Jaina  in  the  western  side  of  India  as  Samat  Sikhara  in  Behar  and  Bdegnk  ia 
Canara ;  there  are  a  great  number  of  temples  on  the  hill,  and  a  treasnry  so  large  ss 
to  be  placed  under  the  management  of  four  large  bankers,  two  of  whom  are  inhabi- 
tants  of  and  reside  in  Ahmedabad,  one  in  Bombay,  one  in  Jeysnlmeer.  Tlie  Cslpi 
Sutra,  page  10,  says,  "  there  is  no  holy  place  superior  to  Sri-Satmiyaya." 
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Kittjwar^  under  the  appdktion  of  Adhiswara  Rishabhadeva^  called  bj 
the  Srawaka  or  laitj,  Adi  Bhadha,  and  to  which  there  is  a  large  annual 
lirtha,  and  the  drcnnistances  of  the  exact  spot  in  which  his  apotheosis 
took  place  being  undecided,  being  the  mountain  of  Catachachal,  accord- 
ing to  Major  Delamaine,  and  Ashtap&da  according  to  Mr.  Colebrooke, 
are  drcamstancea  not  to  be  rejected  in  attributing  the  colossus  to  him. 
Tet  if  it  were  his,  the  brahmins  who  admit  him  into  their  mythology  as 
2od  in  a  list  of  kings  in  their  regal  families  (Bhagavat  Purina,  and 
Sr.  SteFcnaon  in  Kalpa  Sutra)  would  be  likely  to  have  some  more 
certain  records  of  him,  and  he  would  have  the  chief,  not  secondary  place 
in  the  temple,  unless  in  the  recent  changes  it  has  undergone,  the  sub- 
ititation  of  Mah&vira  as  a  later  and  better  known  divinity  may  have 
been  made,  and  the  B4wangaj  and  other  divinities  have  been  forsaken 
and  deserted  on  account  of  some  imaginary  superstition  or  ill  fortune, 
which  Dr.  Stevenson  assures  me,  is  among  the  Jains  not  an  unfrequent 
oeearrence.  To  whosoever  honor  the  colossus  may  have  been  originally 
ent— whether  Bishabha  or  Vardham&na, — ^and  one  of  the  two  it  must  have 
been, — ^the  worship  of  both  it  and  the  small  statues  near  him,  including 
one  or  two  of  Parsvanath  even  has  passed  away.    The  inclusion  of  the 
httar  in  this  desertion,  shewing  the  correctness  of  Dr.  Stevenson's  sur- 
mise, for  notwithstanding  this,  the  temple  on  the  hill  gives  a  place  to 
them  and  to  more  than  one  of  the  23  Tirthankaras  besides,  while  all 
those  on  the  hill  below  are  perfectly  neglected.    There  are  however 
many  difficulties  to  overcome  and  reconcile,  which  are  not  a  little  puc- 
^g.    Bock  images,  in  a  general  sense,  we  may  naturally  suppose  to 
bare  been  cut  in  rude,  if  not  ancient  times,  and  in  truth  every  thing 
carred  on  rocks  bears  on  this  fact  also  the  stamp  of  antiquity,  and  is 
associated  with  such  in  our  minds.    Whether  images,  temples  or  inscrip- 
tions, they  leave  with  ua  an  impression  that  the  projectors  of  such  were 
in  a  d^ree  in  ignorance  of  the  state  of  art,  if  any  such  existed,  before 
their  time,  and  that  their  conceptions  were  rude  and  imperfect,  and  this 
has  particular  reference  to  sculpture  and  statues.    We  can  scarcely 
eonoeive  it  possible  that  the  individuals  composing,  for  instance,  such  a 
large  and  numerous  sect  as  the  Jains,  spread  over  such  an  immense 
tTKt  of  country,  could  in  the  1 1th  century  have  been  so  totally  unaware 
of  the  science  of  sculpture  as  to  cut  such  ill-shapen  and  disproportioned 
unages  in  the  face  of  a  hill,  with  examples  of  the  beautiful  works  of 
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preTious  centaries  within  40  miles  of  the  caves  of  Bang,  and  leate  it 
exposed  to  the  destructive  force  of  the  elements.  Preservation  scarody 
one  would  imagine  could  have  been  had  in  view  in  such  a  course,  jet 
experience  has  proved  that  rocks  and  nature  are  more  commemoratiTe 
agents  than  all  the  art  of  man.  The  Bamijan  figures  have  withstood 
the  play  of  artillery  ;  the  cave  temples,  the  sacriligious  chisel  of  die 
sculptor,  and  notwithstanding  the  injuries  so  caused  we  can  trace 
through  them  some  evidences  of  the  originators  of  these  antiqoarian  mo- 
numents ;  not  so  with  the  later  and  more  approved  custom  of  enshiin- 
ing  within  temples,  desertion  of  these  latter  being  almost  equivalent 
and  synonimous  with  destruction.  In  the  Biwangaj  figures  we  have 
evidence  of  a  succession  of  science ;  all  improvements  upon  the  great  fi- 
gure, the  more  finished  execution  being,  we  must  naturally  infer,  the  most 
modern  and  the  reserve  the  evidence  of  antiquity.  In  chronology  «e 
often,  as  in  this  instance,  can  discover  no  era  or  date  to  guide  us»  and 
when  we  do,  are  disposed  to  regard  it  as  a  source  of  error  at  aU  times 
magnified  and  perverted  by  the  stroke  of  a  pen ;  we  therefore  seek  to 
derive  from  the  observation  of  the  natural  characters  of  sculptures  and 
figures  the  intentions,  tenets,  and  opinions  of  the  fraraers,  a  method  Of 
reasoning  applicable  to  times  and  edifices  within  our  own  eras,  and  io  • 
great  measure  decisive  and  indicative  of  national  character.  This  is  e8f«- 
cially  applicable  to  the  varied  sculptures  found  at  Biwangaj,  the  great 
rock  image  being  the  most  rough  and  artless,  while  the  smaller  but 
still  colossal  figures  placed  opposite  to  it, — images  it  may  be  of  the  same 
divinity, — are  most  perfect  and  polished  in  comparison.  I  do  not  mean 
to  infer  that  the  antiquity  assumed  from  this  source  is  sufficient  to 
warrant  one  going  back  to  the  Dwapar  Yug,  and  fixing  upon  Bishabha* 
as  the  deity  personified  on  account  of  his  antiquity,  (for  there  is  ample 
time  for  Mah&vira  to  come  in,  his  apotheosis  being  569  B.  C.)  bat 
there  are  strong  grounds  for  the  former  suggestion,  as  well  in  this  as  in 
the  fact  of  the  images  being  erect  as  well  as  sitting.    Parsvanath,  and 

*  Blshabha. — If  any  credit  u  to  be  attached  to  the  date  of  Riahabha's  apotheoai 
which  took  place  3  years  8^  months  before  the  end  of  the  3rd  age,  and  we  admit 
the  Jain  method  of  commencing  the  Kali  Yng  or  4th  age,  as  1078  B.  C.  we  shoold 
have  a  positive  date  to  Rishabha  of  1074  B.  C. — comparatively  a  recent  one.  Hie 
Brahmin  date  of  the  Kali  Yng  is  however  much  better  fixed  and  establbhed,  and  by 
it  his  date  would  be  3098  B.  C. 
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wfaaterer  other  Urthankara  is  represented,  being  without  a  fringe  to  the 
cinopy,  denotiDg  an  inferiority  and  apparent  subordination  to  the  great 
fignre,  which,  as  Mahivira  succeeded  Parswinath,  would  not  be  likely. 
I  sm  free  to  confess  however  that  the  subordinate  nature  of  these  is 
but  a  conjecture  of  my  own,  but  I  may  safely  class  with  the  same  date 
and  period,  the  temple  itself  and  the  figures  in  the  recess,  though  not 
those  iDside  either  the  temple  or  choultry.*  Of  the  date  of  the  temple 
I  shall  have  occasion  to  speak  presently.  The  seated  figures  on  the 
ttUets  IB  the  recess  of  the  court  wall,  accompanied  by  the  almost  inva- 
riiUe  emblem  of  the  lion,  would  point  to  Mah&rira,  the  only  Digam- 
bin-Tirthankara  known,  and  several  reasons  of  weight  conduce  to  his 
eoiiicidence  with  the  rock  image ; — 1st,  the  precision  of  his  era,  which 
unlike  Rishabha  is  not  disputable, — ^the  likelihood  of  Rishabha's  being 
little  more  than  the  first  ascetic,  not  the  extensive  promulgation  of  the 
fidth ;  the  inscription  on  the  small  temple  Vardham&na  Rakshasa,  the 
worship  of  the  Prapatha  or  Paduka, — almost  exclusively  his  own,  both 
in  the  lai^  temple  and  at  the  foot  of  a  statue  identical  with  the  small 
figures  opposite  the  colossus*  If  heights  can  be  trusted,  and  are  not 
as  frivolous  and  exaggerated  as  dates,  and  we  proceed  in  the  ratio  of 
decrease,  which  the  Tirthankaras  are  made  to  do,  viz.  from  Rishabha  to 
Stah,  by  50  poles,  Sitsla  to  Ananta  by  10,  and  Ananta  to  Nemi,  the 

*The  only  support  to  mj  sapposition  ragarding  the  inferiority  of  the  small 
ligsres  ii  the  very  slight  one  of  the  name  by  which  two  of  them  are  at  present  known 
— "  Oochin*'  and  "  Doodvra"  and  here  again  the  common  appellation  of  figures 
SMf  toid  to  establish  a  cine  from  which  more  positive  data  may  yet  be  arrived 
at  After  hunting  over  many  lists  for  those  names  I  fell  in  with  one  in  Vol.  IX.  A. 
Ao.  received  from  Charucirti  Acharya,  the  Jain  chief  pontiff  at  Belegula.  It  would 
appear  that  according  to  the  Jain  belief  there  were  bom  other  24  Tirthankaras  in 
the  world  during  the  first  age,  beside  the  24  after  Rishabha.  Among  the  names  of 
these  Tirthankaras  of  the  Antacila  or  past  times,  stand  Odara,  the  8th,  and  in  a  note 
of  Mr.  Colebrooke's,  a  corresponding  list  is  given  by  Hemachandra  Acharya,  the 
aitthor  of  the  Abhidhlma  Chintimini  in  which  the  8th  is  called  Damodara,  a  name  to 
lUs  day  used  frequently  as  a  first  name  by  the  Sarawaks,  though  claimed  as  usual 
sad  applied  by  Brahmins  to  Vishnu.  Unfortunately  this  coincidence  of  name  has  not 
as  yet  led  to  any  date,  but  there  doubtless  is  one  credible  and  substantial  and  much 
leas  apocryphal  than  the  Treti  Yug,  and  connected  with  some  Sadhu  or  Guru,  for 
the  Jains  pay  a  respectful  adoration  to  those  who  obtained  Moksha  in  times  of  anti- 
qnity,  even  more  assiduously  and  with  greater  veoeration  than  to  the  Tirthankaras 
vho  were  incaniate  in  the  Utsarpini  period. 

6   F 


942  Deieription  of  a  Colossal  Jain  figure  [Sept. 

2l8t  and  last  whose  absolute  height  is  given  by  Mr.  Colebrooke,  Tiz.5 
poleSy  we  may  suppose  Mahivira  to  be  within  bounds,  and  have  another 
ground  for  ascribing  the  rock  image  to  him.     We  know  that  Mahi- 
vira's  apotheosis  took  place  at  Pawapnri,  in  Behar,  but  the  Jains 
worship  as  well  the  places  where  their  Iswarahs  were  begotten  and 
born,  where  they  resigned  worldly  pleasures  and  began  to  meditate, 
as  well  as  where  they  obtained  Nirrana,  though  I  am  not  aware  tbit 
any  of  them  took  place  in  the  district  of  Burwanie.     A  closer  study 
of  the  figures  and  emblems,  and  digging  round  the  pedestals  and  feet 
of  the  statues  where  the  chief  events  of  the  Deva's  life  are  usuHj 
represented,  will,  I  dare  say,  elicit  more  accurate  information,  and  an 
enquiry  made  into  the  records  of  the  town  of  Burwanie,  and  conversa- 
tion with  the  Jain  devotees  at  the  period  of  their  tirtha,  would  doubtless 
assist  materially  and  lead  to  much  more  certain  dates  than  a  cursory 
visit  of  a  few  hours.     I  am  however  much  afraid  that  we  shaU  light 
upon  no  very  remote  date,  either  for  the  figure  or  the  temple,  for 
although  on  the  authority  of  the  Yappa  Jaina  Patavali  (Trans.  A.  S. 
Great  Britain  and  Ireland,  Vol.  3),  written  by  Galea  Acharya,  A.  D. 
415,  Jain  temples  were  first  built  in  the  year  882,  after  Virat,  i.  e.  A.  D. 
313,  during  the  spiritual  government  of  Mandeva  Surie,  I  have  not  yet 
(with  the  exception  of  the  temple  of  Kurswa  near  Katah,  whose  date  is 
given  by  Colonel  Todd  unmistakably  S.  597)  seen  an  inscription  of  ear- 
lier date  than  the  12th  Century.     The  Abu  temples,  reckoned  the  most 
ancient,  have  then  1,100  and  1,400,  and  almost  all  those  in  Behar,  at 
Nakkaun,  Pari  and  Calurpur  near  Champanagar,  have  them  Tespeetirely 
somewhat  16/6,  1605,  1694  ;  and  the  temples  of  Woom  in  Nimara, 
date  1192,   1203,  and  1243,  1263.     In  Rajpootona  they  are  abont 
the  same  age — Nadole  some  with  1208,  Jabrapatan  1103,  Karaira 
1400,  Cheetore  1449.     We  thus  bring  the  most  flourishmg  era  of 
Jainism  in  respect  to  architecture,  to  the  1 1  and  12  centuries,  and  this 
tallies  precisely  with  Professor  ^Wilson's  opinion ;  he  says  the  Jaia 
faith  was  introduced  in  the  Peninsula  7th  century,  A.  D.,  its  coiirse 
south  was  stopped  at  an  earlier  period,  but  it  extended  itself  to  tbe 
west  and  centre  of  India,  and  enjoyed  some  consideration  in  the  iO 
and  1 1  centuries.*'     We  must  of  course  take  this  as  its  resuscitation 
or  revival  afler  the  obscurity  into  which  it  was  thrown  by  its  rifal 
creed.   Buddhism,  and  which  lasted  nearly  1,000  years.    Professor 
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Wflson  conceiTes  however,  and  is  there  met  by  the  Behar  inscriptions^ 
that  it  received  its  final  overthrow  in  the  12th  century.  The  date  of 
those  I  have  given  above  would  certainly  indicate  that  the  religion 
cfery  where  had  survived  the  persecution  in  the  9th  century  of  Sankara 
Adiaryt  and  Kamarilla  Batta,  and  I  hope  to  shew  presently  that  the 
Jain  temples  at  Woon,  not  80  miles  distant  from  Biwangaj,  were,  if 
net  built,  at  least  repaired,  and  a  colossal  figure  set  up  in  the  reign  of 
TasDvarm&  Deva,  sovereign  of  Dhar  in  1192,  fourth  in  descent  from  the 
3d  Baja  Bhoja.  Mr.  Ferguson  thinks  the  Gwalior  figures  to  be  of 
the  11  or  12  century, — an  assumption  which  would  imply  a  degenera- 
tion in  the  arts  gradatim,  or  in  ignorance  of  those  of  previous  ages, 
which  is  contrary  to  the  experience  of  all  nations.  It  is  scarcely 
probable  for  such  a  descent  to  have  occurred  from  the  beautiful  and 
finished  sculpture  of  the  caves  of  previous  centuries,  both  before  and 
after  the  year  of  our  Lord,  to  such  rudeness  and  disproportion.  Major 
Delamaine  asserts  that  none  of  the  temples  at  Mandu  are  earlier  than 
the  12th  century.  There  were  several  inscriptions  in  the  Balbood 
character  in  the  B&wangaj  temple  on  each  side,  but  I  had  not  time 
to  copy  them,  subsequently  however  I  obtained  the  services  of  a  pun- 
dit to  do  so,  and  he  sent  me  four,  one  from  each  side,  leaving  one 
veiy  old  uncopied,  it  being  too  much  worn  to  be  taken  off.  Perhaps 
from  this  very  one  we  may  yet  learn  more  than  all  the  others  put 
together. 

The  inscriptions  he  has  sent  consist  of  four  or  five,  and  from  the 
8anskrita  form  of  the  letters  and  modes  of  expression,  do  not  appear 
very  ancient :  there  is  a  possibility  of  his  having  departed  from  the 
real  character  of  the  letters  and  transcribed  them  in  modern  Balbood, 
the  language  best  known  to  himself,  but  I  think  that  this  is  not  the 
case,  from  his  having  gone  out  of  his  way  to  explain  in  Sanskrita  the 
meaning  he  conceived  to  pertain  to  them,  his  version  being  very  wide 
of  the  mark;  for  this  reason  I  consider  them  facsimilar  and  not 
without  their  interest.  They  are  inscribed  one  upon  each  wall  of  the 
temple,  and  one  over  the  door,  and  bear  distinct  dates,  with  an  interval 
of  293  years — nearly  3  centuries — and  it  is  remarkable  that  the  name  of 
the  temple  should  be  preserved  or  adhered  to  for  so  long  a  time,  consi- 
dering the  peculiar  ideas  of  the  Jains  regarding  names.  The  inscriptions 
which  are  on  the  eastern  and  southern  walls,  bear  date  Sumbut  1223,  of 
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Virkrama,  I  presume,  as  we  are  in  Malwa,  correaponding  to  A..  D.  1 166, 
and  are  both  eologiams  upon  R&machandra,  said  to  be  the  founder  of 
the  temple.  The  phraseology  of  the  eastern  one  is  particularly  poetiol 
and  beautiful ;  language  more  chaste  and  emblematical  could  scaradj 
be  selected,  or  associatioos  more  pure  than  that  applied  to  R6oiachsii- 
dra's  fame,  which  is  described  as  white  as  the  moon,  the  kunda  flower 
and  snow*  The  southern  inscription  specifies  R6machaudra  as  the 
builder  of  the  temple,  and  departs  from  the  name  of  Indrajit»  giveo 
to  it  in  the  preceding  one,  changing  it  to  Snrapatijit,  a  cognomen  of 
the  same  deity.  It  also  gives  an  outline  of  his  connections,  making 
him  of  the  family  of  Devanandamnni,  and  pupil  of  Lokanandamnm, 
and  adored  by  Vana  Raja,  the  Lord  of  the  earth.  Here  is  a  distioet 
name  of  a  sovereign  and,  it  would  have  been  very  satisfactory  to  haTe 
discovered  a  reigning  prince  in  him,  but  there  is  none  to  whom  the 
name  applies.  The  nearest  approximation  in  sound  is  Vana  Raji,  of 
the  AnhUwarra  Dynasty,  but  his  era  was  417  years  before,  at  whidi 
time  it  is  just  possible  the  first  temple  was  built  during  his  reigQ, 
Sam  vat  802.  Who  the  reigning  prince  of  Avanti  in  Sam  vat  1223  maj 
have  been,  is  not  quite  clear,  but  I  think  it  can  be  fixed.  From  aa 
inscription  of  Colonel  Todd's,  given  in  the  Transactions  of  the  As. 
Soc.  Gr.  Britain  and  Ireland,  of  a  Copper  plate  grant  found  at  U|- 
jayioa,  the  ages  of  several  kiogs  are  satisfactorily  determined,  and  it 
would  seem  that  in  Sam  vat  1200,  only  23  years  prior  to  the  Indrajk 
temple  inscription,  and  Lachsman  Varma,  the  4th  in  descent  from  the 
3d  Raja  Bhoja,  was  the  reigning  prince  at  Dhar,  the  then  coital  of 
Avanti,  subordinate  to  Jaya  Singh  of  P&tan,  who  had  conquered  his 
grandfather,  Nara  Yarma,  and  reigned  in  chief  from  Samvat  1 150  to 
Sumbut  1201.  The  successor  of  Jaya  Singh,  in  Mr.  Prinsep's  list,  is  made 
his  son  Ajayapala,  without  date,  and  on  the  same  authority  in  the 
Malwa  line,  Birsal  is  placed  next  to  Lachsman  Varma,  but  Coloael 
Todd's  inscription  gives  a  successor  to  Lachsman,  vix.  his  brother 
Jaya  Varma.  Unfortunately  this  part  of  the  plate  was  corroded,  and 
the  date  could  not  be  made  out,  but  it  is  not  too  much  to  assume  that 
as  Lachsman  reigned  in  Samvat  1200,  and  was  above  them,  either  be 
or  his  brother  and  successor,  Jaya  Varma,  was  in  power  in  1223.* 

*  Colonel  Sykcs,  in  hk  notei  on  the  moral,  reUgious  and  political  lUte  of  bdii« 
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Far  a  eentnry  or  two  about  thb  time  both,  in  ]!^wa  and  Rajpootanay 
tbe  Jain  creed  appears  to  have  been  in  its  zenith.  The  temples  at  Woon, 
ibont  50  miles  distant  from  B6wangaj»  bear  date  1203,  1243,  1263.  It 
would  seem  almost  as  if  the  B&wangaj  temple  filled  np  the  blank  of 
20  years  which  the  Jain  temples  bear  relatively  to  one  another,  and 
wluch  thej  may  have  occopied  in  boilding  or  completion,  the  workman 
and  every  available  assistance  being  given  to  effect  it*  Thns  Woon 
1203,  B&wangaj  1223,  and  Woon  1243,  ditto  1263.  A  prior  date  of  1 192 
OB  i  figure  at  Woon  is  the  very  year  of  CoL  Todd's  plate,  which  has 
T^sman  Yanna's  sign  manual,  and  in  1218  according  to  another  plate 
of  Col.  Todd's,  Aldan  Dera  Achohun  prince  built  at  Hadole  a  temple  to 
Mah&Tinu  Of  his  persuasion  there  is  no  doubt,  scarcely  of  Jaya  Varma's. 
Aceording  to  the  Camarapala  Charitra,  his  ancestor  Boja  was  a  proselyte 
to  the  Jain  faith,  and  his  father,  Yasovarma's  grant  is  thus  worded : 
"The  great  prince  acquaints  the  people,  Pattalica  brahmans  and  others,*' 
making  the  brahmans  a  sect  separate  and  distinct  from  the  people,  added 
to  which  Jaya  Singh  of  Pattun,  from  whom  Yasovarma  held  in  feoff,  was 
of  tbe  Anhnlwarra  dynasty,  remarkable  for  their  adherence  to  Jainism, 
■ad  himself  in  particular*  It  is  not  without  some  reason  then  we 
nmnise  that  the  temple  of  Indrajit,  if  really  built  in  1223  by  Bima- 
Chandra,  was  designed  and  constructed  at  a  time  when  the  Jain  religion 
vas  flourishing  in  the  territories  pertaining  to  Avanti.  From  the  hon- 
ntj  with  which  the  repairs  of  the  temple  is  recorded  in  the  next  in- 
•cription,  Samvat  1516,  we  may  at  least  assume  its  having  been  erected, 
h^  Rdmacnandra,  until  we  can  discover  prior  data* 

From  the  specification  of  its  being  the  large  temple  whidi  was  re- 
paired, it  is  to  be  inferred  that  there  were  others  at  hand  whichy  as  I 
htYe  previously  noted  was  the  case,  the  summit  of  the  hill  being  strew- 
ed with  figures  in  its  bricks  and  mortar,  and  the  frustum  of  one  distinct 
temple.    The  sovereign  named  in  the  inscription  over  the  doorway  is 

gins  an  iBseription  for  Piplianagar  tnd  Bhopal  on  Copper  plates,  from  which  the 
nccMHOB  appears  as  follows  ^— 

1.  Il^a  Bhoja  Deya,  6.  VendhayaYarma, 

2.  Son,  Udayaditja,  7.  Son,  AmashyaTarma, 
8.  Naravarma,                                              8.  Subhatavarma, 

4.  YasoYarma,   a.  0.1137*  9.  Son,  Aijao. 

5.  Jayavarma,  a.  d.  1143, 

In  this  list  Luchsman  Varma  is  left  out,  but  the  date  of  Jaya  Varma's  reign 
corresponds  exactly  with  Colonel  Todd's  plates. 
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cftlled  Mahummoond  Rajah,  of  the  Soorsein  family.  At  that  period 
Malwa  was  subject  to  Mahomedan  power  entirely,  and  likewise  Ghijent 
and  the  greater  part  of  Rajasthan,  the  ruler  of  Malwa  in  stiinhnt  1516 
heing  the  celebrated  Mahmood  Ghiljee,  the  1st.  It  is  curious  to  find  him 
styled  Raja  and  his  family  and  race  brought  into  a  record  of  a  temple 
of  a  Hindu  deity.  Surasena  is  doubtless  meant  for  Suryasena,  of  the  race 
of  the  sun,  but  it  is  a  brahman  term.  However  it  speaks  volumes  for 
Mahmood's  toleration  and  character. — Ferishta,  who  is  an  author  of  eqiul 
credit  and  celebrity,  states  that  both  Hindu  and  Mahomedans  were 
alike  happy  under  Mahmood' s  sway,  it  being  his  policy  to  unite  them  ia 
ties  of  concord  and  amity,  and  they  consequently  in  his  reign  enjoyed 
prosperity  and  repose  in  an  unusual  degree.  To  no  other  prince  can  t 
reign  be  assigned  at  this  period,  and  it  was  in  the  16  th  year  of  his  reign 
that  the  temple  was  repaired.  Mahmood  succeeded  to  the  throne  of 
Hindoo  in  Sam  vat  1500,  and  reigned  for  34  years.  Under  his  govern- 
ment Malwa  reached  its  highest  prosperity  as  a  kingdom ;  its  territories 
were  bounded  by  the  Satpooras  on  the  East  and  Bundlekand  on  the 
West.  We  are 'thus  enabled  to  refer  both  inscriptions  to  reigning 
sovereigns  comparatively  modern  it  is  true,  but  we  may  yet  discover 
others  who  will  assist  to  fill  up  the  many  blanks  that  historical  cata- 
logues require.  In  the  later  inscriptions  of  Samvat  1516,  the  Ratoa- 
kirti  take  pains  to  describe  his  spiritual  predecessors  and  teachers,  Jaia 
gurus  and  arhats  doubtless,  of  some  local  consideration.  He  makes  him- 
self the  drd  descendant,  the  pupil  of  Shri  Kamalkirti  Deva,  who  wis 
the  grandfather  of  Rayavudie,  and  pupil  of  Shri  Hemakirti^  and  he 
again  of  Shri  Kshemakirti.  The  matter  worthy  of  note  in  these  is  the 
term  kirti,  a  very  usual  title  of  Digambara  Jats,  which  I  have  in  another 
place  supposed  the  Indrajit  Jains  to  be.  After  them  follow  a  list  of 
local  gurus  who  assisted  in  consecrating  and  in  the  daily  worship  of  the 
image  of  Indrajit.  The  paleography  of  the  appellation,  the  affix  of 
the  word  Jain  to  it,  and  its  application  to  a  figure,  is  singular,  equally  is 
its  having  been  preserved  unchangeable  contrary  to  the  habit  of  the 
Jains,  who  are  whimsical  in  these  matters.  Were  Indra  the  deitv 
invoked  it  would  not  be  surprising,  but  there  is  no  trace  whatever  of 
an  image  of  him  ;  none  certainly  in  a  posture  of  adoration,  or  as  Dnra- 
pals,  the  position  and  place  assigned  to  the  devatas,  brahman  and  other 
wise  men  which  the  Jains  acknowledge.  That  they  recognise  deities  of  the 
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bnhmans  is  notorious,  bat  they  are  subordinate  not  principal  ones,  even 
Bribma  and  Maheswara  are  at  present  deities  but  inferior  in  rank  and 
power  to  Indra,  who  is  considered  '*  the  chief  of  all  the  happy  beings 
that  reside  in  Swarga ;''  by  the  Jains  termed  Sukko  or  Sakkee  (mighty) 
aud  worshipped  by  prayer  and  offerings  of  fruits  and  flowers,  and  he 
is  a  favorite  presiding  deity,  but  not  solitary,  there  being  64  Indraa, 
two  of  whom  govern  one  of  their  classes,  the  Bhawanipratis*  Indrais 
also  worshipped  in  his  character  as  the  regent  of  a  quarter,  and  the 
Rahtores  of  Canooj  are  said  to  have  sprung  from  the  back-bone  of  one 
(Col.  Sykes).  We  might  thus  easily  be  prepared  for  the  name  of  Indra, 
and  attach  a  modem  source  to  it,  but  here  we  have  the  name  not  of  In- 
dra,  but  of  the  figurative  conqueror  of  Indra,  Indrajit,  the  son  of  R&vana, 
the  Meghan&da,  so  renowned  in  the  wars  of  R&ma,  preserved  for  three 
eeutories  in  the  records  of  the  temple,  and  applied  not  only  to  the  tem- 
ples, but  also  to  a  figure,  the  object  of  worship,  and  how  one  of  the 
Tirthankaras  would  have  got  the  surname  of  Indrajit  it  is  difficult  to 
saj,  unless  as  in  Meghan&da's  case,  the  term  is  used  metaphorically  as 
an  attribute  of  great  power,  which  I  take  to  be  the  true  rationaal  of 
the  term  for  Rivana,  king  of  the  Rakshasas,  is  said  to  have  worshipped 
the  image  of  Gomat  Iswara  at  Beligula,  but  at  B6wangaj  his  son  In- 
drajit is  made  a  devata  and  himself  worshipped,  a  manifest  contradict 
tioD,  and  we  find  a  temple  at  Woon  bearing  the  very  same  name.  En- 
passant,  I  may  remark  the  very  strong  affinity  between  the  Jain  struc- 
tures St  Bfiwangaj  and  Woon,  a  similarity  extending  to  the  date,  name 
•nd  isolated  figures,  which  will  form  the  subject  of  another  paper.  The 
orthography  of  the  word  ^f^f^idfd  scarcely  permits  a  resolution  into 
its  component  parts,  which  but  for  its  established  meaning  and  histori- 
cal reference  might  be  attempted.  For  instance,  Indra  and  Ajet  referring 
to  the  3rd  Tirthankara,  and  written  without  the  medial,  but  against 
toy  such  corruption  is  the  distinct  affix  9fnr  jdt  to  KM  Sakra,  and 
^<M«il  Surapati,  names  of  Indra  decisive,  I  think  that  Indra  and  not 
Ajit  is  the  deity  meant,  otherwise  Indra's  names  would  be  separate  and 
other  appelation  Ajetha  given.  The  most  important  inscription  which  I 
myself  met  with  at  Bfiwangaj  was  a  small  one  upon  the  Nokar  foot  of  an 
image  of  Parswinath,  found  near  the  large  figure,  and  which  I  brought 
*way  with  me,  and  have  appended  to  the  others.  For  some  time  I 
WIS  baffled  by  it,  but  the  Rev,  Dr.  Wilson,  to  whom  I  f^el  under  great 
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obligation  for  mach  valuable  inatraction  and  assistance,  and  the  ded- 
pherment  and  translation  of  this,  at  (Hioe  recognised  the  Pali  form  of 
man  J  of  the  letters  and  expressions,  which  is  an  important  fact,  as  it 
implies,  from  the  more  ancient  form  of  the  language,  a  more  remote  and 
older  date  for  the  images  than  that  in  which  the  temple  inscriptioDS 
are.  Kantharanatha  is  either  a  name  of  Pdrswanath,  meant  for  Kuntee, 
Chaturrahati  is  the  Pali  form  of  the  Sanskrit  Ghatnr  Vinshati  (24). 
Saka  Saia,  of  the  Sanskrit  Shaka  Shala,  and  Panati  of  Pranati.  The 
second  letter  of  the  group  is  a  Terj  difficult  one.  Dr.  Wilson  foond 
it  to  correspond  with  an  inscription  in  his  private  collection  from  Abo, 
as  also  the  form  of  the  ^  which  the  Jains  write  with  a  terminating 
stroke  to  the  left  like  ru. 

The  most  interesting  letter  is  perhaps  the  ^  hn,  in  the  second  line, 
which  is  conformable  with  the  Gujerat  character  of  the  2nd  century. 

The  stone  is  a  closed-grained  dark  limestone,  whether  found  in  sita 
near  the  Nerbudda  I  cannot  say,  but  probably  not  far  from  Barw^oi. 
It  seems  the  same  formation  in  which  Dr.  Leith  has  discovered  fossils 
in,  and  which  is  to  be  seen  in  the  island  of  Bombay,  on  the  other  side 
of  the  causeway,  at  the  breach,  but  less  slatey.  The  meeting  with  it 
350  miles  inland  on  the  other  side  of  probably  the  same  basaltic  over- 
flow with  which  it  is  connected  here,  is  a  coincidence  which  may  prove 
of  geological  as  well  as  historical  moment.  The  temple  itsdf  requires 
short  notice.  In  structure  it  is  so  decidedly  modern  from  the  repairs 
it  has  undergone,  that  little  can  be  elicited  regarding  its  original  form ; 
at  present  it  can  scarcely  come  under  any  denomination  of  temple,  bat 
that  of  misra,  mixed,  a  term  having  reference  to  the  materials  with 
which  it  is  built. 

The  oldest  Jain  temples  in  India,  as  Behar,  Abu  and  Gimar,  have 
a  large  dome  in  the  centre,  and  occasionally  smaller  ones  in  the  comers, 
some  have  pyramidal  spires,  as  in  Nimar  Guyt,  and  Siam,  where  the 
building  over  the  Prabhat  is  especially  described  as  pyramidal ;  but  there 
is  only  one  flat  one  that  I  am  aware  of — the  temple  to  Parswinath,  half 
way  down  the  mountain  of  Samet  Sikhar.  The  circular  frustrum  still 
remaining  at  the  Bdwangaj  temple,  over  which  the  modem  dome  has 
been  placed,  might  lead  to  the  supposition  that  the  sanctuary  and  vesti- 
bule were  included  in  a  vaulted  roof,  as  with  the  temple  of  Kamalmair 
in  Bajpootana.    The  Garbha  Griba  or  chief  body  of  the  temple  is  flat 
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Md  does  not  look  as  if  it  had  been  disturbed,  and  may  have  been  flat 
originaUj.  In  other  respects  the  temple  was  the  usual  yestibule  and 
mindniy  but  no  semblance  of  a  colonade  or  porch.  The  pillars  nearly  all 
differ ;  they  are  small,  six  feet  eight  inches  only  in  height,  light  and 
tapering  and  devoid  of  much  ornament,  but  this,  with  their  projections 
on  the  shaft  and  bracket-shaped  capitals,  only  attest  their  antiquity. 

It  is  remarkable  though  not  rare  that  the  Padukd  or  feet-worship 
which  extends  over  such  an  immense  tract  of  country, — ^Ceylon,  Malwa, 
Siam,  Aya,  and  Behar,  should  be  discovered  on  a  solitary  mountain  in 
the  centre  of  India,  and  speaks  much  for  the  uniformity  of  the  religion, 
whether  in  its  primitive  form  of  Buddhism  or  that  of  the  succeeding 
iidth  of  the  Jains,  but  it  is,  I  fancy,  less  reverently  adored  than  among 
the  Siamese,  where  the  Padukd  are  covered  with  water  for  the  devotees 
to  sprinkle  and  wash  away  .  the  stain  of  sin, — a  potency  not  admitted 
by  the  Jains  in  central  India. 

Those  at  Biwangaj  are  probably  emblematical  of  Mahdvira,  to  whom 
sneh  are  generally  attributed, — the  only  exception  which  I  know  being 
some  to  Vasnpujya,  in  a  temple  at  Carbirpur  near  Ch^mp&nagar  in 
Behar,  and  to  Parsvanath  at  Samet  Sikhar.  There  is  an  annual  Tirtha 
to  Bdwangaj,  most  likely  the  feast  of  the  Pajjusan  or  Paryushana,  but 
of  the  season  of  it  I  have  no  note,  nor  whether  it  is  kept  in  conformity 
with  that  festival  in  respect  to  religious  meditation,  fasting  and  reading, 
I  beheve  the  assemblance  of  Srawacs  at  this  season  is  large,  from  Man- 
dissura,  Battam  and  all  the  large  mercantile  towns  in  central  India,  and 
I  think  there  must  exist,  or  have  in  former  times  existed,  some  caves  or 
buildings  for  them  to  assemble  in  which  may  yet  be  ascertained,  for 
the  country  is  quite  barren.  Neither  at  the  summit  of  the  hills,  nor  on 
the  road  at  the  foot,  is  there  any  water  or  shelter  for  devotees,  uor  yet 
any  building.  .  It  may  not  be  uninteresting,  and  perhaps  prove  of 
utility,  if  I  describe  the  road  and  means  of  access  to  Bdwangaj  and  its 
figure.  Taking  Mhow  as  a  starting  point,  there  are  two  roads,  one 
ninety  and  the  other  one  hundred  and  nine  miles  long,  each  having  its 
sdvantages ;  the  first  and  shortest  is  by  Akbarpur  and  the  Nerbudda, 
and  is  that  most  likely  to  be  taken  by  a  traveller  going  towards  the 
provinces.  The  distances  are — from  Mhow  to  Akbarpur,  on  the  Ner- 
badda,  39  miles,  from  this  to  Chakulda,  44  miles,  but  by  water  some- 
what less.    I  performed  it  in  about  20  hours,  going  with  the  stream,  but 
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sleeping  daring  the  night  drawn  up  upon  a  sand  hank.  From  Chakalda 
on  the  right  bank  to  B&wangaj  temple,  is  about  8  milea^  including  the 
crossing  of  the  river.  The  onlj  benefit  in  travelling  this  road  is  the 
oelerity  with  which  you  can  get  over  the  ground,  it  being  the  high  road 
between  Agra  and  Bombay  as  far  as  Akberpur.  Beyond  this  it  19  ft 
matter  of  choice  whether  the  land  route  be  taken  vift  Dharampnri 
and  Bicaneer,  or  the  water.  At  one  of  the  bungalows,  Groogree,  below 
the  ghatSy  a  stroll  of  100  paces  round  the  building  amply  repays  the 
traveller  in  the  innumerable  specimens  of  lucustrine  deposits,  princi- 
pally shells  scattered  curiously  enough  loosely  over  the  surface,  as  if  left 
there  by  receding  water,  and  in  profusion.  The  Nerbudda  presents 
of  course  its  own  peculiarities,  but  beyond  these  there  is  little  to  attract 
attention.  The  other  road  is  longer  but  full  of  interest  almost  all  the 
way.  Thirty-one  miles  distant  is  Dhar,  the  reputed  capital  of  the 
Pramara  dynasty,  now  on  the  wane,  but  which  has  preserved  its  name 
and  site  if  nothing  else,  for  nearly  10  centuries.  On  every  side  tre 
tombs,  muBJids  and  palaces,  evidences  of  the  Mahomedan  invaders,  bat 
now  and  for  some  time  past  falling  fast  into  ruin,  and  being  honily 
despoiled  to  furnish  materials  for  Brahminical  temples,  in  return  no 
doubt  for  a  like  compliment  paid  the  Hindus  by  Dilawar  Khan  Ghori 
in  1387.  We  may  say  with  no  irreverence  here : — "  Sic  transit  ^oiis 
mundi/'  Baug,  48  miles  distant  on  the  direct  road,  but  bdov 
the  ghats,  furnishes  its  caves,  the  only  purely  Bnddhisticai  oaei 
hitherto  found  in  central  India,  so  long  the  seat  of  Buddhisticii 
rule,  and  its  invariable  associate,  paramount  religions  influence. 
Hence  to  Chakulda  there  is  nothing  of  interest,  and  there  merely  s 
bungalow,  from  which  Bdwangaj  temple  can  be  both  seen  and  risited, 
and  from  which  it  bears  about  13®  south*>west.  There  bang  no 
water  or  shelter  on  the  hill,  must  be  returned  to  daily.  It  is  open  ts* 
the  traveller  to  return  by  either  route,  but  perhaps  wiser  to  descend 
than  to  ascend  the  stream. 


Translation  o/the  inscription  on  apiece  of  stone  on  the  eastern  sUs 

of  the  temple. 
May  Rdmachandra  Muni,  who  is  the  receptacle  of  virtues,  who  is 
blessed  with  wealth,  whose  feet  are  adored  by  the  circle  of  the  lords  of 
the  earth ;  whose  fame  is  as  white  as  the  moon,  the  kunda  flower  and  snow. 
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whose  fame  is  represented  by  the  temple  of  Indrajit  Jain,*  whose  fame 
his  readied  the  points  of  the  highest  mountains  on  earth,  whose  fiune 
is  the  greatest  on  the  face  of  the  earth,  whose  fame  has  in  consequence 
of  the  great  crowd  of  people  on  the  surface  of  the  earth  gone  to  the 
ftuo  to  be  crowned  with  success. 
Dated  Friday,  the  14th  Bhadrapad  vud,  Samyat  1223. 


Trwulatwn  of  the  uueripHon  on  a  piece  ofetone  on  the  9cuthem  tide 

of  the  temple. 
I  make  my  obeisance  to  him  who  has  subdued  his  passions. 
May  lUmachandra  Muni,  who  has  had  the  beautiful  temple  of  Sura- 

pitijitt  built. 

Who  has  brought  all  the  science  to  light,  whose  fame  travels  all 
orer  the  earth,  who  has  renounced  all  evil  passions,  whose  mind  is 
developed  by  knowledge,  who  is  revered  by  persons  making  Tapas- 
cfaarys,  who  is  possessed  of  all  the  virtues,  who  is  a  descendant  of  the 
family  of  Shrf  Devfinanda  Muni,  the  receptacle  of  religions  knowledge, 
and  Tapascharya,  the  abode  of  the  qualities  possessed  by  Yatie  ;  the 
treasure  of  good  sayings,  the  leader  of  all  the  assemblages  of  Sidhas, 
and  who  was  the  pupil  of  Lok&nandamuni,  the  lion  for  destroying  the 
elq>hant,  consisting  of  the  sins  prevailing  in  the  Kali  Yug,  and  whose 
feet  were  kissed  by  the  crown  of  Vain,  the  Lord  of  the  earth, — be 
crowned  with  success. 

Samvat  1223. 


Truncation  of  the  inscription  on  the  gate  of  the  temple. 
On  the  auspicious  day  of  the  1st  Mrigashirsha  vadi,  Samvat  1516, 
and  during  the  reign  of  Mahmood,  of  the  Soorsheida  family,  when 
the  Shrikashtha^  Singh,  was  prepared  to  proceed  to  Muttra  and 
Poahkar,  8hr(  Ratnakirti,  who  has  crossed  the  ocean  of  com- 
mitting to  memory  the  principles  of  the  Jain  religion.  Who  makes 
mental  devotion.  Who  is  the  leader  of  the  circle  of  Sidhas,  and  who 
is  the  pnpil  of  8hr(  Kamalakirti  Dev,  who  was  the  diief  of  the 
^Makers  oa  the  subject  of  the  great  dispute,  who  was  the  grand^Eithe? 
of  Rayavadi,  who  was  the  leader  of  the  circle  of  learned  men,  who 

« 

*  Shnkrajit  in  the  inscription.  f  Indrajit. 

i  A  partlciilar  BHemblage  of  pilgrims. 
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was  the  pupil  of  the  most  respected  Shd  Hemakirti  Deva,  who  ob- 
served all  the  Vratas,  who  constantly  read  the  religious  works,  who 
made  Tapascharya,  who  had  curbed  the  passions,  and  who  was  the 
pupil  of  the  most  respected  Shrf  Kshemakirti  Deva,  repaired  the  large 
Jaina  temple. 

Farashri  Dashji,  Navashutik^r,  Kahapita  Bhuderur,  Dnjatyuson, 
Daloobharva,  Khetu  alitu  Padmini ;  Khetoo's  son,  by  name  Vadha, 
and  Farus,  have  consecrated  the  image  of  Indrajit,  and  daily  worship 
it ;  may  this  assemblage  be  happy. 


Translation  of  the  inscription  on  a  piece  of  stone  on  the  northern  side 
qf  the  temple.    In  Samvat  1516     *     *     *     repaired  (the  temple.) 

Translation  of  the  inscription  on  a  piece  of  stone  on  the  toes  tern  side 
of  the  temple.    Acharya  Shrf  Ratnakirti  Pandit  Pahoo. 

Translation  of  an  inscription  on  a  pillar  within  the  temple  and  near 
the  gate. 
.  Jogi  Jangam     *     *     *    Maga. 

The  name  of  the  artist  is  uniDtelligible.      In  Roman  characters  it  is  Silpa  Nigi 
Sutra  S&1£— filllnpa  dala  Shntra  SiH. 

On  the  east  side  of  the  temple. 

^rg^j  «irtf^»  ^npti*  ^[^  f^  i  '«r^^r%^rapr^T^?niT  «f^ 

On  the  touth  tide  of  the  temple. 


1849.]  discovered  on  a  Spur  of  the  Satpoorah  Range,  953 

On  the  gate  of  the  temple. 

insw^  ^i^<iiv  MMK^ii  >igc<.^5  ^St^t^$*ratfff ^J  "^^T- 


Jrtflftf^^n5n::?w:^r^i 


^Hfamm(<l'*l^t  ^l<!nn<H  V^fK 


t     •<. 


^ 


T^l^! 
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Remarks  on  the  Snow  Line  in  the  Himalaya, — By  Captain  Thomas 

Button. 

In  the  Journal  of  the  Asiatic  Society,  No.  202,  for  April  1849>  are 
some  remarks  on  the  snow  line  in  the  Himalaya,  from  the  pen  of  Lt 
R.  Strachey  of  the  Engineers,  wherein  he  endeayours  to  prove  that 
the  observations  some  years  since  made  by  myself  and  others  in  the 
northern  tracts  of  the  Western  mountains,  are  erroneous. — [As  it  ap- 
pears to  me  that  this  gentleman  has  actually  left  the  question  where  he 
found  it,  I  might  have  been  induced  to  pass  by  his  remarks  without 
notice,  had  he  not  in  the  excitement  of  an  imaginary  triumph,  thoi^t 
proper  to  indulge  in  a  somewhat  satirical  tone  of  condemnation]. 

That  Lt.  Strachey,  after  three  or  four  years  of  scientific  researdiea^ 
has  at  length  been  enabled  fully  to  corroborate  the  previous  observatuns 
of  Webb  and  others  in  Kumaon,  there  is  no  denying, — but  as  the 
truth  of  those  observations  when  applied  to  that  neighbourhood,  was 
never  called  in  question,  there  appears  to  have  been  a  waste  of  time 
and  ingenuity  on  a  laborious  endeavour  to  prove  that  which  was  already 
admitted  to  be  an  established  fact. — Webb,  Hodgson,  Colebrooke  and 
the  Gerards,  are  each  and  all  reviewed  and  in  some  measure  found 
wanting,  and  pronounced  to  be  ignorant  alike  of  the  true  meaning  of 
**the  snow  line," — ^and  of  the  nature  of  "a  glacier;*' — shaUItfaea 
desire  a  better  fate  than  to  be  condemned  in  the  company  of  sodi 
arrant  ignoramuses  ? 

Had  Lt.  Strachey  evinced  more  real  anxiety  to  ascertain  and  esta- 
blish,— ^not  a  local, — but  the  general  truth, — and  less  proneness  to 
indulge  in  censure,  he  might  have  gathered  from  my  letters  in  the 
Calcutta  Journal  of  Natural  History,  that  no  attempt  was  made  either 
by  me  or  by  those  gentlemen  whose  opinions  and  observations  corro- 
borated mine, — to  refute  the  facts  which  Webb  and  others  had  obserr- 
ed  in  Kumaon,  but  that  on  the  contrary  while  we  admitted  those  facts 
to  be  true,  we  still  thought  we  saw  reason  to  conclude  from  what  had 
been  witnessed  in  other  parts  of  the  mount^dns,  that  they  could  be  re- 
garded only  as  locally  and  not  generally  true. 

With  regard  then  to  the  actual  point  in  dispute,  Lt.  Strachey  his 
done  nothing  ; — for  to  prove  that  his  imaginary  opponents  were  wroo^ 
he  would  have  collected  his  data  from  the  districts  in  which  their  ob- 
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aenatioa  were  made ; — jet,  while  confidently  pronouncing  them  to 
be  in  error, — he  ingenuously  informs  us  that  he  never  was  in  those 
districts  !* 

What  then  is  the  true  value  of  his  assertions  and  assumptions  ?  Does 
he  imagine  that  the  scientific  world  will  be  content  to  accept  his  un- 
supported 'ipse  dixif  in  preference  to  the  actual  observationa  of  four 
independent  inquirers^  each  of  whom  is  fally  as  competent  as  himself 
to  judge  of  what  he  sees  7 — Did  it  never  occur  to  him  that,  that 
which  may  be  locally  true  in  one  district  is  not  necessarily  true  in 
genend  when  applied  to  the  whole  extent  of  the  Himalayan  range  ? — 
Into  some  such  terror  did  Werner  fall  when  he  regarded  the  geological 
facts  of  a  limited  German  district,  as  an  epitome  of  the  geology  of  the 
entire  globe  ;  and  if  men  are  wilfully  determined  to  look  no  farther 
than  the  length  of  their  own  noses,  such  errors  must  needs  be  frequent 
and  unavoidable. 

The  first  objection  made  to  my  views  arises  evidently  from  my 
opponent's  ignorance  of  the  localities  spoken  of, — he,  according  to  his 
own  acknowledgment  in  a  note  at  p.  297  of  the  Journal  above  men- 
tioned, distinctly  stating  that  he  never  was  there  himself  I  Yet  he  does, 
not  hesitate  to  assume,  that  "  the  true  Himalaya,*'  of  which  I  wrote, 
vas  the  Bissehir  or  Southern  Snowy  range.— Had  he  possessed  any 
personal  knowledge  of  the  country  over  which  I  had  travelled,  he 
woold  have  seen  that  all  the  Passes  mentioned  in  my  letters,  were  situ- 
ated beyond  that  range  and  to  the  north  of  it, — ^while,  since  he  ad- 
mits that "  the  mountains  on  which  perpetual  (?)  snow  is  found,  all 
lie  between  the  30th  and  32nd  degree  of  north  latitude," — a  glance  at 
his  map  woold  have  shown  him  that  the  locality  of  my  observations 
18  ritnated  between  31  ^  30'  and  32°,  or  as  completely  beyond  the 
Bisaehxr  range,  as  his  own  locality  is  north  of  Kumaon. 

In  r^ard  to  the  mistakes  into  which  I  am  stated  to  have  fallen,  in 
confounding  "  the  north  and  south  aspects  of  the  individual  ridges 
with  the  north  and  south  aspects  of  the  chain,'* — ^^I  have  to  observe 
that  the  mistake  is  due  rather  to  my  readers  than  to  myself,  for  in 
itadng  that  "  dense  forests  and  vegetation  occur  along  the  southern 

*  lieat.  Strachey  hai  qaoted  Captain  Cunniogham's  remarkg  aa  confirmatiTe  of 
In  own  opinions,  bnt  tbe  latter  gentleman,  in  a  recent  paper,  appears  to  plead 
"  mC  gaUty** — to  the  soft  impeachment ! 
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slopes,  while  they  are  nearly  altogether  wanting  on  the  northern /«»," 
— it  is  evident  that  I  referred  to  the  true  north  and  south  aspects  of 
the  chain ; — whereas  my  opponents  chose  to  imagine  that  I  referred 
**  to  the  north  and  south  aspects  of  individual  ridges  ;*' — Whence  Mr. 
Batten's  objections  at  page  384  of  No.  19  of  Calcutta  Joumii  of 
Natural  History,  where  that  gentleman  says, — ^he  is  **  convinced  that 
Captain  Button  confounds  the  singular  with  the  plural  number !  tii, 
slope  with  slopes." — Had  he  been  kind  enough  to  imagine  that  it  ms 
just  within  the  bounds  of  possibility  that  the  final  s  was  a  slip  rf 
the  pen, — ^he  would  have  been  much  nearer  the  truth. — Indeed,  be 
might  have  seen  that  such  was  the  case  from  the  immediately  subsequent 
mention  of  "  the  northern  facet*  in  the  singular,  as  contrasted  with 
"  the  southern  slopes.** 

But  although  Lt.  Strachey  has  deemed  it  necessary  to  lay  such  stren 
upon  what  he  imagines  to  be  a  grave  error, — ^it  is  remarkable  that 
he  has  studiously  abstained  from  accepting  the  explanation  of  my 
meaning,  given  at  p.  380  of  the  same  number  of  that  Journal,  in  these 
words, — *'  Captain  Jack  objects  to  mj  stating  that '  dense  forests  and 
vegetation  occur  along  the  southern  slopes,  while  they  are  nearly  al- 
together wanting  on  the  northern  face ;' — ^in  making  this  statement,  I 
referred,  not  to  the  southern  slopes  of  secondary  or  minor  ranges  on  ib» 
Cis-Himalayan  aspect,  but  to  the  fact, — that  forests  and  dense  vege- 
tation are  found  on  the  south  of  the  principal  chain  or  true  Himaloffs^ 
— ^while  on  the  northern  aspect  of  that  great  range  they  are  nearly  al- 
together wanting. — ^This  assertion  will,  I  doubt  not,  be  borne  out  bj 
every  one  who  has  crossed  into  Tartary  ;  for  while  to  the  south  of  the 
great  chain,  we  find  superb  and  stately  forests, — on  the  north  there  is 
scarcely  a  tree  to  be  seen,  and  the  few  that  are  occasionally  met  with, 
are  either  stunted  cypresses  growing  in  the  moist  soil  of  raTines,  or 
poplars  planted  round  a  village  by  the  hand  of  man,  for  economical 
purposes." 

Now,  as  a  mathematician,  my  opponent  ahould  have  known  that 
when  a  man  assumes  his  own  data,  he  ought  to  be  able  to  prove  any* 
thing  he  likes  ;  and  assuredly  he  is  bound  to  establish  the  point  for 
which  he  is  contending  :  yet  acting  on  this  principle  he  has  somehow 
only  contrived  to  prove  himself  in  error, — ^for,  knowing  nothing  of  the 
western  Himalaya,  and  assuming  that  I  mean  one  thing,  when  I  hare 
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difldoctlj  stated  that  I  mean  another, — ^he  proceeds  to  draw  conclusions 
which  will  not  bear  a  moment's  examination.  Had  he  before  passing 
MDtenoe  of  condemnation,  bent  his  footsteps  towards  the  upper  parts  of 
Kaoawnr,  he  would  have  fonnd  that  forests  are  not  wanting  to  the  north 
oftkeBiisekir  range^  and  consequently  that  my  remarks  could  not  apply 
to  it  u  the  water-shed. — It  is  not  until  the  trayeller  surmounts  the 
pssKs  which  lead  from  upper  Kunawur  into  the  Tartar  districts,  that 
he  beholds  on  the  one  hand  a  wooded  country  and  on  the  other  a  com« 
ptratiTely  barren  waste,  and  when  he  has  consequently  placed  nearly 
the  whole  of  Kunawur  between  himself  and  the  Bissehir  range  to  the 
amth. 

''The  doctrine/*  says  lieut.  Strachey,  "which  Capt.  Hutton  at- 
tadu  as  erroneous,  undoubtedly  is  so.  But  it  is  a  doctrine  that 
was  nerer  inculcated  by  any  one.  Capt.  Hutton  having  misunder- 
■tood  the  true  enunciation  of  a  proposition,  reproduces  it  according 
to  his  own  mistaken  views,  and  then  destroys  the  phantom  that  he 
has  raised." — With  all  due  deference  to  Lieut.  Strachey,  he  must  per- 
mit me  to  remind  him  that  assertion^  however  confidently  made, — ^is 
Msther  proof  nor  argument,  and  that  the  doctrine  to  which  I  alluded 
du/  eriff,  may  be  ^gathered  from  Captain  Jack's  letter  in  No.  15,  p. 
458  of  the  Calcutta  Journal  of  Natural  History,  and  likewise  from 
Dr.  Lord's  remarks  on  the  Hindu  Kusb,*  which  by  the  way  Lieut. 
Strachey  does  not  deem  it  safe  to  comment  upon !  Moreover,  **  the 
f^entonC*  which  I  and  my  supporters  destroyed,  was  neither  more  nor 
kss  than  this, — that  whereas  the  common  doctrine  assigned  ae  an  unir 
w^  rule^  a  lower  elevation  to  the  southern  snow  line  than  to  the 
Mrthem,  we  showed  that  it  was  only  partially  and  not  universally 
applicable.  Lieut.  Strachey  however,  having  rejected  the  explanation  of 
nj  meaning,  as  well  as  everything  tending  to  militate  against  his  own. 
preconceived  notions,  and  having  himself  misunderstood  the  true 
ennodation  o/  my  propositiony  denies  to  his  opponents  the  right  of 
credi^  the  evidence  of  their  senses,  and  leads  them  to  infer  that  he 
II  miwilling  to  admit  the  truth  of  any  fact  which  he  cannot  actually 
*K*  The  erroneous  idea,  which  he  has  imbibed,  that  the  Bissehir 
ivi^  is  my  true  Himalaya,  as .  he  loves  to  call  it, — ^is  founded  on  an 

*  Cal.  J.  Nat.  Hist.  No»  14,  p.  276. 
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MfumptioB  arifling  ioldy  from  bis  total  want  of  kaowledge  of  the 
localities  in  which  my  obsenratioDS  were  made. 

In  qaoting  from  Captain  Cimningbam's  letters  to  me»  lieat.  Stradicj 
is  earefnl  to  extract  only  so  much  as  may  tend  to  oarroborate  bis  owa 
▼lews ;  but  in  tbeorising  on  the  probable  causes  vhicb  toid  to  aocamii- 
late  a  greater  quantity  of  snow  on  the  soathem  than  on  the  northern 
aspect,  and  which  he  thinks  he  finds  in  the  sudden  congelation  of  imna< 
tnre-bearing  winds  from  the  south,  he  is  pleased  altogether  to  dis- 
regard Captsin  Cunningham's  obserration  that  it  is  the  violence  of  Ifaii 
same  southerly  wind  which  actually  keeps  the  southern  slopes  of  Tar* 
tarj  free  from  enow,  and  that  too  at  all  times. 

Contrary  to  all  lieut.  Stracbey's  views  and  theories,  we  find  Capt. 
Cunningham  writing  firom  Tartar  districts  that,—"  in  January  and 
February,  and  indeed  at  aU  times,  the  violent  southerly  winds  kept 
southern  exposures  free  fr-am  enow ;"— «g8m  he  says,  "no  snow  whst^ 
ever  on  southern  slopes  within  15  to  16,000  feet ;  but  on  northern  skpet 
and  in  hoUows,  abundance  qf  snow.**  Again-^"  February  1 0th  and 
1 1th. — In  getting  up  the  northern  slopes,  the  snow  was,  I  don*t  hum 
how  deep  !  On  reaching  the  smnmit  of  a  pass  I  found  no  snow,  nw  did 
I  find  any  on  the  southern  slopes,  except  in  bdUow  portions  or  tolmbly 
^fX  bits. — ^The  highest  pass  on  the  road  is  perhaps  13,500>  or  nearly 
14,000  feet." — [This  too,  be  it  remembered,  in  nottmoasly  the  seveieBt 
month  of  winter,  in  these  hills!]  /'The  effect,''  he  continues,  "ii 
attributable  partly  to  the  violent  southerly  winds  which  blow  dsriag 
December,  January  and  February,  and  partly  to  .the  sun's  rays.  In 
the  bc^ning  of  May,  in  coming  from  Nako  to  Chungo  in  Huagnm^ 
I  found  no  snow  om.  the  southern,  eastern  or  western  slopes;  but  on 
some  northern  ones  whidi  were  steep,  there  was  snow  three  and  four 
feet  thicks  elevation  about  1 1,500  feet.  At  Shalkur  up  to  the  nidde 
of  June,  the  snow  lay  on  the  northern  sides  of  the  gullies  or  rarines  of 
the  bills  i  and  when  out  shooting  I  had  much  difficulty  in  croaaiBg 
them ;  elevation  1 1,000  to  1 1,500  feet. — I  was  informed  alao  that  tkt 
northern  shpes  of  the  Hungrung  ghat,  between  Soongnum  and  HungOb 
had  some  snow  until  the  middle  of  June.  On  the  southern  &ce  it  had 
melted  six  weeks  before,  except  in  hollow  places."  And  finally, 
"August  7th. — ^Thereis  no  snow  on  western  slopes  of  hiDs  17,000 
feet  high,  but  there  are  a  few  patches  on  the  northern  slopes" 
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Thus  we  haye  obserrBtioiii  made  in  Tartar  rq;ioiiB  north  of  the 
Bineliir  nagef  between  31^  30^  and  32<*  north  latitade^  all  of  which 
tend  direetly  to  |nroye  that  while  from  December  to  August  anow  was 
ihrays  to  be  foond  on  the  northern  aspect  of  every  hill  or  range,  there 
ms  other  little  or  none  at  all  on  their  sonthem  exposure, 

Wbat,  then,  has  lient.  Strachey  prored  by  his  obsenraiions  in 
Knmaon,  and  by  his  strictures  upon  nearly  every  one  whohas  written 
on  the  sabject  of  the  snow  line  in  the  Himalaya?  We  appear  to  be 
iadflbted  to  him  limply  for  proving  what  was  never  dispntedi  namely^ 
that  the  &cts  observed  by  Webb  and  others  in  Kumaon  are  true»  as 
&r  as  rq^ards  that  district ;  but  with  respect  to  the  only  point  in  die- 
pQtc^  namely,  as  to  whether  those  facts  are  oidy  locally  and  not  gene- 
nOy  tnie»  he  has  left  the  question  exactly  where  he  found  it.  Indeed, 
his  (ummptian  that  my  observations  were  confined  to  the  Bissehir 
nage,  in  spite  of  n^  declaration  to  the  contrary,  proves  at  once  that  his 
efforts  have  been  less  directed  to  the  elucidation  of  the  truth,  than  to 
nqr  personal  discomfiture. 

Bat  conceding  even  that  the  Bissehir  or  southern  snowy  range  was 
the  loeality  on  which  my  &cts  were  observed,  there  still  appears 
itrong  reason  for  asserting  that  the  phenomena  there  visible  are  direct- 
ly opposed  to  the  conclusions  which  my  exponent  would  draw  from 
them;  for  he  declares  that  a  greater  quantity  of  snow  must  &11  on  the 
outer  sottthem  ftce  of  the  range,  owing  to  the  interception  of  heated 
tad  moistnre-bearing  winds  firom  the  south,  and  thus  he  would  account 
ftr  the  prevalence  of  the  snow  on  that  aspect.  Supposing  then,  for 
the  sake  of  argument,  that  thus  far  his  views  are  just,  when  applied  to 
the  southern  range  of  Kumaon,  he  has  still  chosen  to  overlook  the 
kd  that  in  Lord  and  Gkrard's  "  Tours  in  the  Himalaya," — a  work  too, 
vhieh  he  has  himself  quoted, — ^it  is  stated  that  "  the  line  (of  perpetual 
mm)  in  the  ktitiide  3()»  30^  in  Asia  is  fixable  at  15,000  feet  on  the 
Mvthem  or  Indian  aspect  of  the  Himalaya  mountains,  and  on  the 
anthem  (not  the  Tartaric)  may  be  concluded  at  14,500  feet."— This 
*ppean  to  me  to  give  the  northern  snow  line  of  the  outer  range  an 
^kration  less  by  500  feet,  than  the  southern  one ;  while  Captain  Gun- 
gingham  in  a  recent  paper,  even  estimates  the  approximate  difference 
^  3,000  feet.* — ^The  same  gentleman  likewise  states  that — *'  on  the 

♦  J.  A.  S.  Ne.  205,  p.  695,  for  1849. 
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Tibetan  side  of  the  chain  the  (approximate)  heights  wiU  be  found  to  be 
20,000  feet  on  the  sonth,  and  18,000  to  18,500  feet  on  the  north  ha 
of  the  same  hill/' — ^These  observations  then  appear  to  establish  the 
fact  that  from  the  southern  snowj  range  to  the  northern  or  Tibetia 
one,  the  snow  line  is  always,  on  every  hill  or  range,  the  outer  onef 
inclnsiTe,  at  a  lower  elevation  on  the  northern  than  on  the  southern 
dopee. 

But  Gerard  proceeds  to  tell  us,  that  ^'  the  cheeks  (of  the  Borendo 
pass,  on  the  Bissehir  range)  are  perfectly  naked  long  before  this  time 
of  the  year  (August  1822,)  and  the  trough  formed  by  them,  althoagih 
sheeted  with  snow  at  the  summer  solstice,  is  now  (August)  bare  lock 
down  to  the  ravine  on  tke  eoutk  eide,  with  the  exception  of  some  ac- 
cumulations, which  will  be  very  much  diminished  before  another  month; 
and  some  seasons,  as  in  the  former  (1821.)  tke  whole  face  of  tke  decli- 
vity witkout  a  patck  of  enow.  On  the  north,  tkere  Uee  a  vaet  fM 
wkiek  never  dissolves"* 

So  again.  Captain  Jack  says, — "  I  crossed  the  Borendo  ghat  on  the 
25th  September  1842,  and  tkere  was  no  snow  at  all  on  tke  soutkern 
aspect,  or  on  the  very  summit  of  the  pass ;  but  descending  a  few  yardi 
on  tke  nortkem  aspect  to  the  base  of  a  rock  which  was  nearly  perpen* 
dicular,  we  had  the  pleasure  of  seeing  our  baggage,  coolies,  &c.  deoend- 
ing  most  rapidly  by  their  own  gravity  upon  an  unbroken  bed  of  snow  er- 
tending  250  to  300  yards  in  one  slope,  forming  an  aog^  of  about  45^" 

Here  then,  we  have  different  observers  in  different  years  proving  that 
on  the  Bissehir  range,  the  snow  lies  deeply  and  extensiTely  on  Ut 
nortkem  face,  even  when  there  is  none  on  tke  soutkern  aspect;  we  have 
consequently  the  very  same  phenomena  apparent,  from  the  outer  soovy 
range  up  to  the  northernmost  one,  proving  that  the  local  fiicts  of 
Kumaon  are  not  facts  in  the  western  parts  of  the  Himalaya,  and  show* 
ing  moreover,  since  the  true  southern  aspect  of  tke  ekain  becomes  dcoa- 
ded  of  snow, — that  while  there  is  a  snow  line  on  the  northern  or  Tibetsa 
aspect,  there  is  no  permanent  snow  line  on  the  southern  face  of  the  Bis* 
sehir  range. 

It  is  however  due  to  my  opponent  to  state^  that  I  am  not  aware  thit 
the  elevation  of  the  passes  on  the  Bissehir  range  have  ever  been  eor« 
rectly  ascertained,  for  although  Dr.  Gerard  has  somewhere  stated  the 
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cheeks  of  the  Borendo  pass  to  be  upwards  of  16^000  feet,  jet  the  truth 
of  that  measurement  has  been  since  called  in  question.  It  may  there- 
fore erentuallj  be  found  that  the  elevation  of  that  pass  is  below  the 
snow  line,  which  would  account  for  the  disappearance  of  the  snow  from 
tiie  southern  aspect.  I  am  quite  willing  then  to  give  Lieut.  Strachey  the 
benefit  of  the  doubt ;  while  at  the  same  time  should  I  be  driven  from 
my  position  in  Bissehir,  I  shall  still  take  my  stand  with  Dr.  Lord,  on 
the  Hindu  Gush,  and  maintain,  (which  is  in  fact  the  only  point  for 
winch  I  have  really  contended)  that  the  doctrine  on  which  Humboldt 
relied  as  applicable  to  the  whole  extent  of  the  Himalaya, — cannot  be 
Bo  accepted. — Feeling  satisfied  that  he  had  discomfited  all  former  ob- 
servers in  India,  and  thus  converted  his  local  into  general  facts,  Lieut. 
Strachey  next  proceeds  to  run  a  tilt  with  Humboldt  himself,  who  had 
accounted  for  the  greater  elevation  of  the  snow  line  on  the  north  of 
Kmnaon,  by  supposing  that  the  radiation  of  heat  from  the  plains  of 
Tibet  contributed  mainly  to  produce  that  effect.  With  this  very  sim- 
ple and  natural  inference,  our  author  is  dissatisfied,  and  he  *^  therefore 
attempts  to  supplant  it  with  a  theory  of  his  own.  He  says,  that  as 
rsdiation  from  the  plains  of  Tibet  doee  not  produce  the  greater  eleva- 
tion of  the  northern  snow  line,  that  effect  must  be  occasioned  by 
the  diminiafaed  quantity  of  snow  that  falls  on  the  northern,  as  com- 
pared to  the  southern  part  of  the  chain."  Now  this,  if  it  be  intended 
to  apply  likewise  to  the  district  of  Bissehir,  becomes  a  perfect  riddle, 
for  if  less  snow  falls  on  the  north  than  on  the  south,  how  is  it  that 
tiiere  is  always  snow  on  the  northern  long  after  it  has  disappeared  from 
the  southern  aspects  of  the  higher  ranges  of  the  western  tracts  7  Are 
we  to  believe  that  the  greater  the  quantity,  the  sooner  it  melts  7 

Even  if  restricted  to  the  neighbourhood  of  Kumaon,  the  theory 
would  be  totally  unsatisfactory,  for  the  small  quantity  of  snow  on  the 
north,  if  not  acted  on  by  radiation  of  heat  from  the  plains  of  Tibet,  nor 
melted  by  the  rains  of  the  monsoon,  would  last  at  the  very  least  as 
long  as  double  the  quantity  on  the  southern  slope,  where  it  is  exposed 
both  to  the  direct  rays  of  the  sun  and  to  the  destructive  influence  of 
the  heavy  periodical  ndns  ;  and  this  appears  to  be  very  satisfactorily 
proved  by  Lieut.  Strachey's  own  remarks  on  the  black  range,  which 
rising  immediately  from  the  plains  of  Tibet,  retains  snow  on  its  northern 
aspect  when  there  is  none  whatever  on  the  south. — But  when  to  the 
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effects  of  the  above  agents  we  add  the  fiiet  that  the  violeat  lontheriy 
winds  of  winter  have  a  tendency  to  keep  the  southern  slopes  free  fnm 
snow  and  to  accumolate  it  in  drift  on  the  north,  we  appear  to  hsre 
every  fact  leading  to  the  conclusion  that  the  snow  will,  as  a  geaoal 
role,  be  found  longer  and  deeper  on  the  north  than  on  the  south ;  sad 
Captain  Cunningham  has  stated  that  when  (eym  in  winter)  there  nas 
little  or  no  snow  on  southern  aspects,  it  was  sometimes  ^^famrftet 
thick**  on  the  north ! 

The  very  admission  therefore  that  the  northern  destructive  agents 
exert  little  influence  on  the  snow,  would  of  itself  be  sufficient  to  over- 
throw thus  much  of  Lieut.  Strachey's  theory ;  for  if  those  agents  which 
drive  the  snow  to  a  certain  elevation  are  removed,  it  is  evident  that 
the  snow,  whether  much  or  Uttle,  must  remain  nearly  or  altogether 
intact. 

We  are  further  told  that,  "  the  air  that  comes  up  from  the  sooth, 
no  sooner  reaches  the  southern  boundary  of  the  left  of  perpetual  snow, 
where  the  mountains  suddenly  rise  from  an  average  of  perhaps  8,000 
or  10,000  feet,  to  nearly,  19,000  or  20,000,  than  it  is  deprived  of  a 
very  large  proportion  of  its  moisture,  which  is  converted  into  cloud, 
rains  or  snow,  according  to  circumstances^ — ^And  the  current  in  its  pro* 
gress  to  the  north,  will  be  incapable  of  carrying  with  it  more  moistan 
than  is  allowed  by  the  very  low  temperature  to  whidi  the  air  is  of 
necessity  reduced  in  surmounting  the  snowy  barrier,  19,000  or  20,000 
feet  in  altitude,  that  it  has  to  pass.  Nor  can  any  fVurther  oondensatioD 
be  expected  at  all  comparable  in  amount  to  what  has  already  taken 
place,  as  it  would  manifestly  demand  a  much  more  than  correspondiag 
depression  of  temperature  ;  and  this  is  not  at  all  likely  to  occur,  for 
the  most  elevated  peaks  being  situated  near  the  southern  limit  of  per- 
petual snow,  the  current  on  passing  them  will  more  probably  meel 
with  hotter  than  with  colder  air.'' 

I  must  confess  that  this  theory  does  not  appear  to  me  to  be  either 
conclusive  or  even  probable ;  for  in  the  first  place,  we  are  neither  for- 
nished  with  any  j»roo^that  the  air  will  be  hotter  to  the  north  of  the 
high  peaks,  nor  with  any  approach  to  data  for  determining  the  ques* 
tion ;  the  whole  resting  upon  the  unanthorised  auun^ftian  of  a  ie<- 
eiredfaet,  the  existence  of  which  is  absolutely  necessary  to  give  say- 
thing  like  validity  to  the  theory. 
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Were  the  upward  or  northward  passage  of  the  moist  air  effected 
dowly  sod  gently,  no  doubt  we  might  expect  a  heavier  fall  of  snow  on 
the  southern  aspect  of  the  chain,  provided  alwaye  the  temperature 
bejcmd  it  was,  as  Lieut.  Strachej  supposes,  hotter  than  on  the  Indian 
lide ;  bat  thu  is  not  the  ease,  as  is  most  conyincinglj  proved  bj  the  ad* 
miflsion  that  snow  always  lies  longer  on  the  northern  aspects  of  all  htUa 
mi  roMgeSf  than  on  the  south,  and  I  need  only  cite  Lieut.  Strachey's 
own  black  range  as  an  instance  of  the  fact. — He  likewise  admits  that 
"  flOQtberly  winds  blow  throughout  the  year  oy»  the  Himalaya,"  and 
"in  the  winter,"  which  is  of  course   the  season    of  snow,  *^mth 
Hi  peculiar  violence."    This  is  recorded  also  by  Gerard  and  by  Cap- 
tain Cmmingbam,  and  every  traveller  can  confirm  the  same.    But  this 
foy  violence  of  the  southern  winds  must  necessarily  carry  the  snow 
acron  the  southern  range  and  accumulate  it  deeply  to  the  north,  and 
tins  is  clearly  shown  to  be  the  case  by  Captain  Cunningham,  who  re- 
lates that  while  during  winter  and  ^*  indeed  at  all  times,  the  violent 
•OQtbeily  winds  kept  southern  exposures  yreeyrom  sncw" — "on  the 
fwtk  it  was  I  dwCt  know  how  deep**    Moreover,  if  the  temperature  of 
tiie  air  was  hotter  to  the  north  than  to  the  south  of  the  high  peaks, 
ve  ought  as  we  approach  the  plains  of  Tibet  to  find  no  snow  on  the 
northernmost  range;  yet  the  black  range,  rising  from  those  plains 
retaiBa  the  snow  on  the  northern  even  when  there  is  none  on  the  south* 
em  slope,— «  fact  whidi,  while  it  militates  strongly  against  Lieut, 
fitrachey's  views,  tends  much  to  corroborate  Captain  Cunningham's 
obiervations.     But  granting  that  Lieut.  Strachey  were  correct  in  these 
psrticiilaTS,  does  it  necessarily  folbw  that  what  is  fact  in  the  neigh* 
boorhood  of  Kumaon,  may  not  be  pure  fiction  when  applied  to  the 
western  tracts?  Can  the  assumptions  of  one  who  confesses  that  he 
never  set  foot  within  the  limits  of  the  district  where  his  oj^onent's 
observations  were  made,  in  any  way  affect  those  observations  ?     He  is 
evidently  disposed  to  disregard  the  question  of  one  of  his  own  sup- 
porters, who  asks — "  how  can  any  facts   of   one  observer  in  one 
plsee  falsify  the  facts  of    another    observer  in    another    place  7""^ 
Now  I  and  my  supporters  have  long  since  received  Captain  Webb's 
KnnaoB  facta  as  trvet  when  applied  to  the  places  wherein  he  observed 
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them,  and  we  merely  in  return  claim  the  right  of  believing  the  evi- 
dence of  our  own  senses,  when  wandering  oyer  other  tracts  of  the 
Himalaya. 

I  repeat  then,  that  as  far  as  the  evidence  yet  goes,  the  phenomens 
observable  in  Kumaon  are  opposed  to  those  which  have  been  observed 
to  the  westward, — and  in  rejecting  Lieut.  Strachey's  theory  as  insaffict- 
ent,  I  much  prefer  adhering  to  Humboldt's  until  a  better  is  offered. 
Lieut.  Strachey  denies  that  the  radiation  of  heat  from  the  plains  of 
Tibet  exercises  any  but  a  trifling  influence  on  the  snows  of  the  northen 
aspect ;  still  his  denial  rests  on  no  better  basis  than  that  of  an  as- 
sumption, for  no  proof  whatever  is  produced  in  support  of  the  opinion, 
save  that  there  is  snow  on  the  Tibetan  face  of  the  black  range,  when 
there  is  none  on  the  southern  face. — But  this  is  really  nothing  to  the 
purpose,  for  it  merely  shows  that  the  direct  rays  of  the  southern  son, 
united  to  the  greater  humidity  of  the  atmosphere,  and  the  efiects  of 
the  violent  southerly  winds,  have  a  far  more  powerful  effect  in  im- 
covering  the  southern  aspect,  than  the  heat  from  the  plains  of  Tibet 
has  upon  the  snow  of  the  north.  The  true  question  however  does  not 
relate  to  the  north  and  south  aspect  of  the  black  range,  but  to  the 
aspects  of  the  water-shed  ;  and  in  regard  to  it  we  are  told  that  whik 
on  the  south  the  snow  line  is  about  15,000  or  15,500  feet,  on  the 
north  it  is  18,000  to  19,000  feet.  Now  the  height  of  the  northern 
ranges  above  the  plains  of  Tibet  does  not  appear,  on  an  average,  to  be 
more  than  3,000  to  8,000  feet,  if  so  much ;  while  on  the  south,  the 
peaks  rise  to  16,000  and  18,000  feet  above  the  plains  of  India,  from 
which  moreover  they  are  separated  by  a  broad  intervening  belt  of 
wooded  mountains,  averaging  from  6,000  to  8,000  feet  above  those 
plains.  Consequently  it  does  not  appear  very  difficult  to  perceive  that 
radiation  from  the  northern  plains,  must  affect  the  snow  more  power- 
fully than  from  the  southern  plains,  and  will  drive  the  snow  line  to  a 
greater  elevation  above  the  sea  on  the  northern,  than  on  the  aoathen 
aspect.  Thus  Humboldt's  theory  when  applied  to  the  Kumaon  and 
other  similar  districts,  appears  to  be  perfectly  correct.  But  that  the 
physical  features  of  the  Kumaon  and  western  tracts  are  at  the  antipodei 
of  each  other,  has  been  plainly  stated  by  Mr.  Batten,  who  says — ''obr 
passes  at  once  take  us  into  Tibet,  and  do  not  conduct  us  like  those 
beyond  Simlah,  into  an  intermediate  and  peculiar  track,  like  Kona- 
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wiir."*  Now  it  seems  to  me  bj  no  means  improbable  that  this  yery 
difference  in  the  features  of  the  two  tracts  may  be  sufficient  to  account 
for  the  difference  in  the  phenomena  observable  in  each,  and  that  if 
Humboldt's  theory  of  radiation  from  the  plains  of  Tibet  is  sufficient  to 
loeoont  for  the  retreat  of  the  snow  to  the  heights  of  the  northern  face* 
the  want  of  similar  plainsf  in  the  western  tracts  will  of  course  pre- 
dude  sach  radiation  from  acting  on  the  northern  face  of  the  western 
moQDtains,  and  thus  the  greater  heat  of  the  southern  side,  added  to 
the  periodical  rains  and  to  the  yiolence  of  the  winds  in  winter,  will 
leareanow  on  the  northern  long  after  it  has  disappeared  from  the 
Bonthem  aspect. 

lieat.  Strachey  admits  that  the  rains  have  a  powerful  effect  in  melt- 
log  the  snows,  but  his  want  of  knowledge  of  the  localities  to  the  west* 
vird  has  led  him  into  an  error  when  he  supposes  that  the  monsoon 
doei  **  not  extend  up  the  Sutlej  beyond  the  point  where  the  Buspa 
&Ih  mto  it ;"  the  truth  being  that  Chini,  which  is  itself  farther  up  and 
stuated  in  the  gorge  where  the  Sutlej  breaks  through  the  outer  snowy 
lange,  is  foil  within  the  monsoon,  as  both  Captain  Jack  and  I  experi- 
enced ;  beyond  this  point  the  rains  are  light  and  uncertain,  but  they 
oerertheless  extend  to  the  head  of  the  district,  for  clouds  and  yapours 
[Mtt  onwards  through  the  valley  of  the  Sutlej  even  to  the  upper  parts 
of  Kimawur,  and  exercise  great  influence  in  clearing  the  southern  slopes 
of  their  snow ;  and  although  Lieut.  Strachey  has  assumed  that  clouds 
protect  the  snow,  by  warding  off  the  direct  rays  of  the  sun,  he  overlooks 
the  fact  that  such  clouds  betoken  a  humid  atmosphere,  which  is  quite 
as  immical   to  the  duration  of  the  snow  as  the  sun's  rays,  and  he 
might  at  least  during  his  scientific  researches  in  Kumaon,  have  learnt 
the  hsi  that  thaws  are  more  rapid  in  cloudy  weather,  than  in  a  dry 
tad  unclouded  atmosphere,  such  as  that  which  he  acknowledges  to  be 
the  general  characteristic  of  the  northern  aspect. 

Dr.  Lord's  remarks  on  the  Hindu  Cush  coincide  apparently  with 
mine  to  the  north  of  the  Bissehir  range,  and  since  Webb's  observations 
in  Kumaon  are  found  to  be  only  locally  true,  there  can  be  little  doubt 

*  Cal.  Joam.  Nat.  Hist.  No.  19. 
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that  Dn  Lord's  sarmue  rektiye  to  the  efifect  of  heat  ndiadng  from  the 
high  plains  of  Cabul  and  Kohi-damun  is  correct. 

In  regard  to  "perpetual  enow"  lient.  Strachey  has  rightly  under- 
•tood  me,  and  I  again  repeat  that  there  ie  not  and  cannot  be  any  bq^ 
thing,  and  that  any  assertion  to  the  contrary  must  necessarily  eonnct 
its  aathor  of  being  utterly  ignorant  of  the  well  known  fact,  thil 
nothing  in  nature  is  perpetual  or  ererlasting.  AH  matter  is  ever  im- 
dergoing  change ;  the  yery  rocks  are  crumbling  down  beneath  the  foroe 
of  atmospheric  agents ;  the  atmosphere  itself  is  constantly  undeigoing 
change  and  renovation ;  the  water  and  the  snow  alike  return  to  it  io 
the  form  of  vapour.  Where  then  is  there  a  sign  of  perpetuity?  My 
opponent  should  haye  remembered,  when  he  undertook  to  censure  my 
supposed  ill(^cal  reasoning,  that  there  is  a  wide  difference  betweea 
a  hill  coyered  with  perpetuai  enow^  and  one  that  is  perpetuaUy  coeer* 
ed  with  snow  I — **  The  mere  continuance  of  snow  on  any  spot,''  nji 
no  less  authority  than  Professor  Forbes,  **  does  not  suppose  that  snow 
neyer  melts  there;  were  that  the  case  a  progressive  and  unceaeiiig 
accumulation  would  be  the  result ;  the  position  of  the  enoioMne^  m 
what  is  often  erroneously  called  the  line  of  perpetual  eongelatioii,  k 
determined  solely  by  this  drcnmstance,  that  during  one  complete  revo- 
lution of  the  seasons  or  in  the  course  of  one  year,  the  snow  wludi 
iUls  iejuet  melted  and  no  more,*** 

Thus  Lieut.  Strachey's  observations,  although  useful  in  oorroboiatiog 
those  of  Webb  and  others,  in  reality  leave  the  question  predselj 
where  it  was,  namely,  that  while  in  Kumaon  the  devation  of  dieaoov 
line  is  greater  cm  the  northern  aspect  than  on  the  southern ;  the  trad^ 
on  the  Hindu  Cush,  and  as  far  as  observation  goes,  in  the  Tartar  dis- 
ijicts  north  of  the  Bissehir  range,  is  actually  the  reverse ;  proving  u 
I  long  since  stated,  and  now  repeat,  that  the  fiusts  on  which  Humboldt 
relied  as  applicable  to  the  whole  extent  of  the  Himalaya,  are  found  to 
be  purely  local,  and  dependent  altogether  on  the  physical  features  of 
the  country  to  the  north  and  south  of  the  water-shed. 

*  Forbei'  Traveli  through  the  Alps,  p.  18. 
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Correetione  to  notes  on  Land  and  Fresh  Water  SheUs,  eoUeeted  m 
Afghamethan.    By  Capt.  Thomas  Button. 

By  a  letter  lately  receiTed  from  W.  H.  BeDson,  Esq.,  I  find  that 
the  following  correctioiis  are  required  to  my  notes  on  Afghan  shells^ 
pobliflhed  in  the  July  number  of  this  Journal  for  1849  ;  many  ohanges 
hanog  lately  taken  place  in  regard  to  the  names  bestowed  by  writers 
in  India. 

No.  1.    for  •*  Parmacellus" — ^read  "  Parmaeella.** 
No.  4.    Helix  Bactriana  (Hutton).  Dr.  Pfeiffer  regards  this  as  only  a 

yariety  of  the  European  H.  strigella. 
No.  8.    Pnpa  spelcea  (Hutton).  According  to  the  present  classification 

this  will  stand  as  Bulimas  epalceue  (Hutton),  unless  it 

has  been  previously   published  by   Mr.  Benson  as   B. 

eretntta. 
No.  9.    Papa  Indica  (Benson's  Mss.) 

P.  cylindrica  (Hutton),  now  stands  hsBulimna  pullue  (Gray). 
No.  10.  Pupa  coenopicta  (Hutton),  is  now  BuUmue  ecenoptetue. 
No.  II.  for  "  shell  convid"— read  "  Shell  conoid:* 
No.  16.  Melania  elegans  (Benson),  is  now  M.  epinulosa  (Lamarck). 
No.  17.  M.  pyrands  (Benson),  is  M.  tubereulata  (Muller). 


On  the  Aborigines  of  the  Eastern  Frontier, — By  B.  H.  HoDGaoN,  Esq. 

la  cantmnatioii  of  my  papers  already  submitted  to  the  Society  hav- 
ing in  view  to  exhibit  lommarily  the  affinities  of  all  the  aborigines  of 
!&&,  I  now  suhwii  Vocabularies,  uniform  with  their  precursors,  of  the 
Vfitten  and  wpaOuai  Borman.  the  Singpho»  the  N^a  in  three  dialects, 
the  Abor  and  the  Miri  tongnes. 

For  this  seriet  I  am  indebted  to  the  Rev.  N.  Brown  oi  Sibsagor* 
who  in  forwarding  it  to  me  favoured  me  with  the  following  remarks  :*• 

"These  specimens  appear  fully  to  establish  the  fact  that  the^wrateii, 
Singpho^  Ndpa  and  Ahor  languages  are  very  close  relatives,  and  ought 
not  to  be  separated  into  different  families,  as  they  sometimes  have  been. 
The  Barman  and  Singpho,  it  is  true,  have  been  r^arded  as  nearly  rela- 
ted;  bat  I  am  not  aware  of  its  ever  having  been  supposed  that  the 
Niga  or  Abor  were  doedy  related  to  the  Burman,  or  that  there  was  any 
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very  intimate  connexion  between  the  two.  The  Nfiga  tribes  are  Teiy 
numerons,  and  every  village  appears  to  have  its  own  dialect. 

I  have  not  inserted  the  Khamti  or  Shy^  because  I  am  not  conviiieed 
that  there  is  any  very  close  radical  connection  between  either  and  the 
Burmese.  This  affinity  seems  always  to  have  been  taken  for  granted 
as  a  matter  of  course,  but  without  any  just  ground.  It  b  true  there 
are  a  considerable  number  of  Burman  words  in  the  Khamti,  but  they 
bear  the  marks  of  recent  introduction,  and  are  not  to  be  found  in  the  old 
Ah6m,  the  parent  Shy^,  nor  in  the  Siamese,  with  which  the  Ahdm  was 
nearly,  if  not  exactly,  identical.  I  have  inserted  the  Burmese  as  vnitten 
together  with  the  spoken /orm.  The  Mags  of  Arakfin,  it  is  said,  pro- 
nounce it  08  it  is  written,  and  not  like  the  Burmese.  It  appears  to  re- 
semble the  Tibetan  considerably.  The  Ist  column  of  Abor  Miri  I  have 
collected  from  a  vocabulary  published  a  year  or  two  ago  by  Captain 
£.  F.  Smith  (of  the  Bengal  Native  Infantry),  commanding  at  Sadiji. 
-^The  last  column  I  got  from  a  Miri  residing  at  this  place. 

In  Burman  I  have  used  th  to  express  the  sound  of  th  in  think.  Also 
a  stroke  under  the  initial  letter  of  a  syllable  to  denote  the  falling  tone, 
and  a  dot  under  the  final  vowel  to  denote  the  short,  abrupt  tone.  The 
Singpho  and  Namsang  N&ga  are  taken  from  a  vocabulary  published  se- 
veral years  ago  by  the  Rev.  M.  Bronson,  and  may  be  depended  on  as 
correct.  The  other  two  N&ga  dialects  are  given  by  two  men  from  vil- 
lages near  Nowgong — ^the  only  N&gas  I  can  find  in  the  station  just  now; 
and,  as  they  do  not  understand  Asamese  very  well,  I  may  have  intro- 
dnced  some  errors  from  them.  At  all  events,  the  words  are  evidendj 
encumbered  vrith  affixes  and  prefixes  that  do  not  properly  belong  here. 
I  hare  not  however  ventured  to  remove  any  of  them,  as  you  will  he 
better  able  to  do  this.  I  am  inclined  to  think  that  the  radical  forms 
in  all  these  languages  are  monosyllabic,  as  the  Burmese  unquestionahlj 
is.  The  verbs,  &c.  would  probably  show  a  much  greater  resemblance 
if  we  had  all  the  terms  for  each  idea ;  as  there  will  generally  be  rnanf 
verbs  nearly  synonymous ;  consequently  the  lists  do  not  always  exhibit 
the  corresponding  forms ;  thus  creating  an  apparent  difference  whea 
there  is  none  in  reality." 

As  it  is  not  my  purpose  to  anticipate  the  results  of  the  present  in- 
ijuiry,  I  will  add  nothing  on  this  occasion  to  the  above  obliging  asd 
sensible  remarks  of  Mr.  Brown. 
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On  preparing  Fae-eimilee  of  Caine,  ^. — Bg  J.  W.  Laidlat,  £!if. 

ConTenient,  expeditiouB,  and  easy  methods  of  making  fac-similes  of 
coins,  gems  and  inscriptions  have  ever  been  objects  of  importance  to 
the  antiquarian  and  the  traveller ;  and  as  several  of  my  correspondenti 
have  found  those  which  I  am  about  to  describe,  and  which  I  have 
practised  for  some  time  past,  to  possess  all  these  advantages,  it  ma; 
not  be  amiss  to  devote  a  short  space  in  the  Journal  to  make  them  more 
generally  known. 

To  prepare  fac-similes  of  coins  and  medals,  the  operator  should  have 
in  readiness  a  few  balls  of  yellow  bees'-wax,  and  a  little  plumbago  in 
fine  powder.  The  former  may  vary  in  size  from  that  of  a  small  pistol 
bullet  upwards,  according  to  the  size  of  the  medal  to  be  copied,  and 
may  be  kept  in  readiness  for  use  in  a  wide-mouthed  phial.  One  of 
these  waxen  balls  having  been  selected,  is  to  be  flattened  by  pressure 
upon  a  small  disc  of  wood  or  copper  (an  old  smoothwom  pyce  answers 
extremely  well),  which  serves  as  a  support  for  it,  and  prevents  its  subse- 
quent alteration  of  form  by  keeping.  The  wax  thus  flattened  and 
extended  to  about  the  size  of  the  medal  to  be  copied,  is  to  be  rubbed 
on  its  surface  with  a  little  of  the  powdered  plumbago  applied  by  means 
of  the  finger.  It  will  immediately  assume  a  high  metallic  polish,  and 
is  then  ready  to  receive  the  impress  of  the  coin.  This  is  effected  bj 
simply  laying  the  latter  upon  the  wax,  and  pressing  it  into  the  polished 
surface,  either  with  the  thumb,  or  by  means  of  a  large  pair  of  pincers^ 
or  by  any  other  process  ensuring  a  uniform  steady  pressure.  When  the 
impress  is  considered  perfect,  the  coin  is  easily  detached  by  a  slight 
tap,  there  being  seldom  any  disposition  to  adhere,  if  sufficient  plumbago 
be  employed,  and  more  especially  if  the  coin  be  breathed  upon,  or 
moistened,  before  the  operation. 

On  removing  the  coin,  the  wax  will  be  found  to  have  received  a 
beautiful  and  delicately  perfect  impression  by  a  process  mechanically 
analagous  to  that  by  which  the  original  itself  was  formed.  This  pro- 
cess will  be  found  greatiy  superior  to  those  given  in  books,  snch  as 
that  by  means  of  sealing  wax,  or  plaster  of  Paris,  or  melted  stearine. 
The  first  is  generally  deficient  in  sharpness;  the  last  often  caoaes 
vexation  by  the  adhesion  of  the  medal,  or  the  formation  of  bubbles  on 
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ttomrbee;  while  none  of  them  u  so  expeditious  as  the  one  I  now 
describe,  by  means  of  which  fac-similes  of  an  extensive  cabinet  of 
medals  may  be  obtained  in  a  few  hours. 

The  waxen  matrices  thus  prepared  may>  with  proper  precaution,  be 
kept  an  indefinite  time,  or  transmitted  to  any  distance  for  the  final 
process,  that  is,  the  revival  of  the  medal  by  electrotype  deposit.  When 
this  is  to  be  don^  a  little  more  powdered  plumbago  should  be  brushed  to 
aodfro  upon  the  mould  with  a  rather  stiff  painting  brush,  and  then  well 
deaned  away«  This  serves  to  restore  the  continuity  of  the  conducting 
tnrfiice  where  it  may  be  broken  by  the  impression ;  a  circumstance 
veiy  Kkely  to  occur  where  the  legend  is  in  high  relief.  A  hot  wire  being 
now  passed  round  the  edge  of  the  matrix  to  destroy  the  electric  conneo- 
tion  with  the  metallic  support,  renders  the  mould  fit  for  placing  in  the 
deponting  trough,  where  the  process  is  completed  in  the  usual  way. 

I  had  the  honor  to  submit  to  the  Society  specimens  of  electrotype 
ftc-similes  prepared  in  this  manner  about  two  years  ago.  It  is  obvioug 
however  that  this  process  is  applicable  to  many  other  objects  and 
pnipoBes  besides  the  copying  of  coins^  Wood-cuts  and  jother  engrav- 
ioglB  in  relief  may  be  multiplied  in  the  same  manner ;  and  even  stereo- 
type plates  of  letter-press  may  be  similarly  prepared  with  the  utmost 
&cility.  All  that  is  requisite  is  to  expose  a  prepared  surface  of  wax 
lud  upon  the  type-forms  to  gentle  pressure,  and  submit  the  impression 
thus  obtained  to  the  action  of  the  electrotype.  I  have  the  honor  to 
Ikj  before  the  Society  a  specimen  of  this  mode  of  stereotyping,  being 
a  page  from  the  Veda,  prepared  by  the  indulgent  permission  of  the 
Bev.  J.  Thomas  of  the  Baptist  Mission  Press.  This  first  attempt, 
oude  now  more  than  a  year  ago,  sufficiently  testifies  the  ready 
piBcticability  of  the  process.  I  had  occasion  about  the  same  time, 
in  reply  to  some  questions  from  my  esteemed  correspondent,  the 
Bev.  Dr.  Gutzlaff  of  Hong  Kong,  regarding  the  application  of  stereotype 
to  Chinese  printing,  to  recommend  this  process  to  his  consideration 
IS  one  eminently  adapted  to  the  special  case  of  copying  wooden 
blocks.  I  have  not  yet  heard  the  result  of  his  experiments,  but  have 
no  doubt  of  their  eventual  success. 

It  now  only  remains  to  describe  the  method  of  taking  paper  fac- 
nmiles  of  inscriptions.  The  ordinary  mode  of  doing  this  by  inking 
the  surface,  either  ?rith  common  or  printmg  ink,  has  the  disadvantage 


978  On  prq^aring  Fae-eimiles  of  Coins,  ^. 

of  giving  a  reveTBed  copy  of  the  original^  and  has  other,  and  thoK 
considerable,  ineonyenienoes  which  are  troublesome  enough  in  pracdee. 
Mj  Mend  Capt.  Kittoe,  who  has  had  more  experience  in  this  depart- 
ment of  practical  archaiologj  than  falls  to  the  lot  of  many,  improved 
the  process  greatly  by  overlaying  the  sheet  of  paper  upon  which  the 
impression  is  to  be  taken  with  another  prepared  with  a  proper  pigment, 
and  then  applying  the  requisite  pressure  or  friction ;  precisely  as  is  done 
in  copying  by  what  is  called  '^  carbonic  paper."  This  had  the  advantig? 
of  giving  the  impressbn  erect :  but  the  following  is  much  mmpkr, 
more  expeditious  and  more  cleanly ; — ^Lay  the  paper  upon  the  inscrihed 
surface  and  rub  it  with  a  large  cork  primed  with  powdered  plumbago; 
wherever  the  surface  resists,  the  plumbago  adheres  and  may  beiixedby 
freely  rubbing  in.  The  excised  parts  receive  no  impression.  'Hie  fa^ 
simile  thus  prepared  may  be  afterwards  improved  if  necessary  by  peo 
and  ink.  The  process,  however,  is  capable  of  such  delicacy  and  exact- 
ness, that  with  fine  paper,  it  may  be  used  to  copy  in  fac-amile  the 
slightly  depressed  lettering  on  the  back  of  a  book.  The  powdered 
plumbago  may  be  kept  for  the  purpose  in  a  wide  mouthed  phial,  the 
cork  of  which  will  always  be  ready  for  use. 
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PROCEEDINGS 


OF   THE 


ASIATIC  SOCIETY  OF  BENGAL 

For  August,  1849. 

The  ordinary  meeting  of  the  Asiatic  Society  held  on  Wednesday, 
the  5th  of  Septemher»  1849. 

Dr.  J.  McCi«Ei.iiAND»  Senior  Member  present,  in  the  chair. 

The  proceedings  of  the  last  meeting  were  read  and  confirmed,  and 
the  aooonnts  and  yonchers  of  the  preceding  month  were  laid  upon  the 
table  as  nsnal. 

Rt^  Praiapa  Chandra  Singha,  Babu  Bttjendra  Dutto  and  Captain 
E,  Fyieke^  haying  been  proposed  and  seconded  at  the  August  meeting, 
were  ballotted  for  and  elected  ordinary  members  of  the  Society. 

Read  letters — 

From  Sir  H.  M.  ISliot,  K.  C.  B.  Secretary  to  the  Cknremment  of 
hdia  with  the  Governor  General,  forwarding  ^*  Diary  of  a  Trip  to  Find 
Bidmi  Khan  and  the  Salt  Range,"  by  Mr.  Assistant  Surgeon  A. 
Fleming. 

From  H.  Gumming,  acknowledgmg  the  receipt  of  a  bill  of  exchange 
for  ^5-10-0,  and  soliciting  the  attention  of  the  Secretary  to  a  promise 
made  by  him  for  transmitting  to  Mr.  C.  a  selection  of  duplicate  shells 
in  letam  for  those  already  received  by  the  Society  in  1 843. 

From  Lieut.  B.  C.  Wroughton,  expressing,  on  behalf  of  himself  and 
other  surriving  relatives  of  Brigadier  Stacy,  their  heartfelt  thanks  for 
the  sympathy  of  the  Society  on  the  occasion  of  the  death  of  that 
counent  antiquarian,  as  conveyed  in  their  resolution  of  September,  1848. 

From  Col.  J.  Low,  forwarding  the  original  stone  containing  the  fac- 
limile  of  an  inscription  published  in  the  Journal  of  the  Asiatic  Society 
for  July,  1849. 
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John  Barlow,  Esq.,  Secretary  to  the  Royal  Institation  of  Great 
Britain,  conveying  the  thanks  of  the  Institution  for  a  copy  of  the 
Asiatic  Society's  Journal,  No.  199. 

From  Major  W.  Anderson,  a  paper  on  the  '*  Routes  and  Stages  in 
the  North  Western  proTinces  of  India  in  1750." 

From  the  same,  '^Sketch  of  the  recorded  revenues  of  the  states 
beyond  the  Sutlej,  about  1750  to  1800." 

From  H«  Piddington,  Esq.  Charts  of  his  17th  and  18th  Memoirs  of 
the  Law  of  Storms  in  India. 

Read  extract  of  a  letter  from  Lieut.  R.  C.  Wroughton,  intimatiog 
his  desire,  with  reference  to  a  para,  in  Brigadier  Stacey's  will,  to  dispose 
of,  if  there  be  any,  the  stones,  sculptures  and  old  copper-plate  gift  of 
land  belonging  to  Brigadier  Stacy  in  the  Society's  Museum. 

Read  extract  of  a  letter 

From  Mr.  OutzlafP,  returning  his  thanks  to  the  Sodetj  for  the 
Tibetan  books  presented  to  him. 

The  Report  of  the  Council  upon  the  Financial  condition  of  the 
Society,  having  been  in  pursuance  of  the  resolution  of  the  preceding 
meeting,  brought  forward  for  consideration,  after  some  discussion,  the 
following  resolution  was  proposed  by  Mr.  Newmarch,  seconded  hy 
Mr.  Heatly,  and  carried, 

*'  That  the  Financial  Report  of  the  Council  be  adopted  with  the 
following  modifications,  that  is  to  say,  that  the  allowance  hitherto  made 
to  Mr.  Blyth  of  40  Rs.  per  month  in  respect  of  house  rent  be  con- 
tinued, and  that  the  Librarian's  salary  be  continued  at  100  Rs.  per 
month  instead  of  50  Rs.  per  month,  as  proposed  by  the  Council;  also 
that  in  the  Zoological  department  one  assistant  be  retained  on  20  Bs. 
per  month,  one  taxidermist  on  30  Rs.  per  month,  and  one  other  taxi- 
dermist  on  15  Rs.  per  month,  instead  of  the  establishment  proposed  by 
the  Council  of  2  taxidermists,  each  at  30  Rs.  per  month ;  and  that  2 
Durwans  be  retained  instead  of  one  only,  as  proposed  by  the  Council. 

J.  W.  COLVILE. 

Read  and  confirmed,  Dec.  Sth,  1849.  J.  W.  Laidlay. 


Erratum  in  the  latt  number,~-^age  858. 
For  "  Dr.  J.  M'Lslland  in  the  chair,"  read  <*  The  Hon.  the  Pebsidkitt  ia 
the  chair." 


CATALOGtTE  OF  MALAYAN  FISHES. 
Bf  THEODORE  CANTOR^  Esq.  M.  D.  Bengal  Medical  Sertnee. 

[Looditiei  printed  in  Jtalm  lignify  thoie  from  whence  the  Bthes  were  obtained ;  in 
^dmrj  type  thoee  previoudy  given  by  ftnthon.  The  descriptioni  are  drawn  up  from 
neently  taken  apecimena.] 

SuBCLASBis— TELEOSTEI. 

Obdo.— ACANTHOPTERI. 

Fam.  PEBCOID^. 

6xN«  Latss,  Cumer  and  ValendenneM,  1828. 

Infraorbital-  and  humeral  bones,  and  preopercle  strongly  toothed, 
Ae  latter  with  a  spine  at  the  angle ;  anterior  dorsal  fin  higher  but 
riwrter  than  in  Perea  and  Lahrax  ;  tongne  smooth. 

Latss  heptadactylus,  (Lac^pMe) 
Perca  tn^xiTif^a,  Sonnerat  (MS.  ?)  Cuv.  and  Val.  II.  96, 
Hdoeentre  heptadactyle*  LacdpMe,  IV.  344  and  39 1  • 
Bnaaell,  CXXXI.  Pandoomenoo. 
Coins  Tacti,  Buchanan  Ham.  86,  369,  PL  16,  Fig.  28. 
Utes  nohitis,  Guv.  and  Val.  II.  96,  PL  13. 
Lates  nobilis,  Cuv.  B.  A.  II.  134(i). 
Lstes  nobilis,  Richardson :  Report,  1845,  222, 
Utes  nobilis.  Sleeker :  Verh.  Batav.  Genoots.  XXII.  16,  27. 
Iksn  Siyakup  of  the  Malays. 

Head  and  back  brownish,  or  blackish  pale  green,  sides  silvery  grey ; 
icsles  with  a  brownish  spot  at  the  root,  or  edged  with  that  colour ; 
No.  XXXIV.— Nsw  Skeiks.  6  l 
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abdomen  siWery ;  pectorab  and  yentrals  pale  yellow^  the  other  fios 
brownish  or  blackish.    Iris  blackish  golden  ;  pupil  cornelian  red. 

*D  7  or  8—1/11  or  12,  C  18or  17J,  A3y8  or  9,  V  1/5.  P,  17  or  18 
Br.  VII. 

Habit. — Sea  and  estuaries  ofPinang^  Malayan  Peninsula^  Singapore, 

Bay  of  Bengal,  estuaries  of  the  Ganges,  Indian  Ocean,  China  Set, 
Canton,  Java,  Madura. 

Total  length,  5  feet. 

Those  inhabiting  brackish  water  are  of  a  muddy  flavour,  and  blackish 
or  of  much  darker  colours  than  those  lifing  in  the  sea.  The  spedes 
appears  to  be  less  numerous  in  the  Stcaits  of  Malacca  than  in  Bengal 
Both  in  fresh  and  in  dried  state,  it  is  highly  valued  as  an  article  of  food. 
It  also  yields  isinglass,  of  which  however,  in  the  Straits,  but  little  is 
collected,  partly  on  account  of  the  comparative  scarcity  of  the  fish,  anl 
partly  owing  to  the  thinness  of  the  air-vessel.  That  of  a  large-siied 
fish  when  dried,  weighs  upwards  of  one  ounce.  At  Pinaug  this  kind 
sells  at  the  rate  of  25  to  30  Spanish  Dollars  pr.  Pikul. 

Gen.  Apogon,  LacSp^de,  1802. 

Scales  large,  deciduous ;  the  two  short  dorsals  widely  separated; 
margin  of  the  preopercle  double,  finely  toothed ;  pyloric  appendage 
few. 

Apogon  pcbcilopterus,  Kuhl.  and  Van  Hasseltf 

?  Apogon  poecilopterus,  Cuv.  and  Yal.  II.  154 
Head  above,  back  and  upper  half  of  the  sides  reddish  brown ;  lover 
half  and  abdomen  mother  of  pearl ;  crown  and  sides  of  the  bead 
minutely  dotted  with  black ;  opercles  silveiy ;  on  the  tail,  in  the  mid- 
dle of  the  base  of  the  caudal,  a  large  rounded  blackish  spot ;  membnae 
between  first,  second  and  third  spines  black ;  rest  hyaline,  minatciy 
dotted  with  brown ;  posterior  dorsal,  caudal  and  anal,  pale  yellowish, 
dotted  with  pale  brown,  ventrals  pale  yellowish  ;  pectorals  hyifiac. 
Iris  mother  of  pearl,  upper  half  black. 

D  6—1/9,  C  15f  A  2/8,  V  1/5,  P  13,  Br.  VII. 

*  RnsseU :  D  7—1/13,  C  18,  A  3/9,  V  1/5,  P  15. 
fiucbuii:  D  7—1/12,  C  18,  A  3/11,  V  1/5,  P  17. 
Cuv.  and  Val  r  D  7  or  8—1/12,  A  V8  or  9. 
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Habit.— >&«  afFimamg^  Sinffopore^ 

Total  lbm  gth,  4i  inch. 

The  length  of  die  head  is  ^  of  the  total ;  the  orbit  borders  on  the 
profile^  and  occupies  the  second  fourth  of  the  head ;  the  distance  be- 
tween the  orbits  across  the  forehead  is  )  of  the  horisontal  diameter  of 
the  orbit,  which  is  i  of  the  length  of  the  head.  The  posterior  margin 
ef  the  preoperde  is  finely  serrated  nearly  all  round,  except  a  small  por« 
Am  of  the  lower  part;  the  opercle  terminates  in  a  broad  triangalar 
nembnnons  point,  in  the  upper  margin  of  which  appears  a  deep 
Nonded  incision.  The  Tcrtical  diameter  at  ooeiput  is  -},  in  front  of 
the  anterior  dorsal  a  little  less  than  the  length  of  the  head,  at  the  root 
•fthe  caudal  it  slightly  exceeds  i  of  the  head.  The  sides  are  corered 
h]r  11  longitudinal  series  of  rounded,  finely  ciliated  scales,  each  with  15 
to  18  radiating  lines  at  the  base.  The  lateral  line  follows  the  outline 
«f  the  back ;  it  occupies  the  third  upper  series  of  scales,  23  or  24,  on 
Itch  of  which  appears  a  central,  longitudinal  tube,  with  one  or  two 
niiHite  tubes  on  each  side  of  its  root.  The  scales  of  the  series  imme- 
&tely  abore  and  below  the  lateral  line  present  an  indistinct  longitu* 
Anal  elevation.  The  first  dorsal  spine  is  ^  of  the  second  and  third,  the 
ioDgest  and  strongest,  each  of  which  is  2i  of  the  length  of  the  head  ; 
file  sixth  spine  exceeds  the  first  by  one  third ;  the  spine  of  the  poste« 
nor  dorsal,  the  second  anal  and  the  tentrals  are  of  equal  length,  ^  of 
tbtt  of  the  head.  In  the  inconstant  character  of  colours,  the  present 
•peeies  differs  from  J.  pmeiloptenu,  but  both  agree  in  their  number  of 
In  rays,  and  general  resemblance  to  the  Mediterranean  species.  (A.  rem 
mdlorum,  Cut.  and  Ysl.  II.  143.)  It  is  to  be  regretted  that  the 
diteription  of  A.  pceeUoptenu  is  not  sufficiently  explicit  for  identifica« 
tinu  At  Pinang  and  Singapore  single  individuals  of  the  present  spe- 
cial are  of  uncertain  occurrence. 

Apogon  auADRiFASCiATUS,  CuT.  and  Yal. 

i  ICqUus  fasdatus.  White ;  Voyage,  268,  Fig.  I 

Apogon  quadrifasdatus.  Guv.  and  Yal.  II.  153. 

Apogon  qoadri&sciatns,  Bleeker:  Yerh.  Batav.  Oen.  XXII.  16,  28. 

Crown  of  the  head  and  back  brownish  black ;  sides  and  abdomen, 
>^*ther  of  peail ;  a  hroad  black  band  from  above  the  orbit  to  the  root 
^the  caudal ;  a  second  parallel  from  behind  the  orbit,  first  beneath 
^  literal  Une,  but  from  near  the  posterior  part  of  the  second  dorsal 

6  L  2 
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it  iotereeets  the  lateral  line,  continiiiDg  above  it  throngb  the  middle  of 
the  caudal  fin ;  upper  half  of  anterior  dorsal,  between  3d  and  6th  spin^ 
more  or  less  intense  black ;  the  other  fins  pale  jellowish,  or  pale  crim- 
son ;  all  except  the  pectorals  with  broad  blackish  mai^ins.  Iris  silm^ 
with  large  black  spots. 
D  7—1/5.  C  17|,  A  2y8,  V  1/5.  P  16,  Br.  VIL 
Habit. — Sea  of  Pinang^  Singapore. 

Pondicherry,  Batavia. 
Total  length.  4i  inch. 

In  the  young  the  two  lateral  black  bands,  and  the  blackish  margins 
of  the  fins  are  very  indistinct,  or  scarcely  perceptible.  All  the  species 
of  the  fins  exhibit  traces  of  transversal  striae.  This  species  is  not 
numerous  at  Pinang. 

Apogon  fucatus,  Cantor«, 
Body  and  fins,  except  the  pectorals,  silvery  carmine  with  ndnbov 
reflections,  cheeks,  throat  and  abdomen  paler ;  from  the  lower  part  of 
the  orbit  to  the  muzzle  a  gamboge  oblique  line ;  at  the  root  of  the  onh 
dal  a  large  round  black  spot,  surrounded  by  numerous  minute  brova 
dots,  and  a  few  similar  on  the  scales  of  the  posterior  part  of  abdomeo. 
Pupil  circular,  black  with  crimson  reflection  ;  iris  golden  gamboge,  the 
upper  fourth  part  ultramarine. 

D  6— 1/J,  C  18^,  A  2/16,  V  1/5,  P  13,  Br.  VII. 
Habit. — Sea  of  Pinang. 
Total  length,  2f  inch. 

The  length  of  the  head  is  contuned  about  Si  times  in  the  total ;  iti 
depth,  which  is  little  less  than  that  of  the  body,  equals  its  length ;  the 
eye  is  large,  circular,  the  diameter  slightly  exceeding  i  of  the  length  of 
the  head ;  the  mouth  small,  little  protractile ;  gape  subvertical ;  the 
angle  of  the  mouth  a  little  in  front  of  the  anterior  margin  of  the  orbit} 
teeth  excessively  minute ;  margin  of  preopercle  veiy  finely  toothed; 
lateral  line  following  the  outline  of  the  back,  nearly  throoghout  obliqntv 
becoming  horizontal  jclose  to  the  root  of  the  caudal.  Examined  under  a 
lens,  the  spines  of  all  the  fins  are  transversely  striated,  as  in  the  Geoos 
Chanda*  The  spines  of  the  anterior  dorsal  are  very  slender,  as  ini* 
maeroptenu^  Knhl  and  Van  Hasselt,  and  scarcely  arched.  The  lovc^ 
part  of  the  anterior  margin  of  the  aecond  spine  is  armed  with  three 
blunt  teeth,  vertically  situated.    The  second,,  third  and  fourth  spin^ 
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are  of  nearly  equal  length  r  aboat  one  half  of  the  vertical  diameter  of 
the  bodj.  The  spine  of  the  posterior  dorsal  fin  equals  in  length  the 
Imigest  anterior,  but  the  second  branched  raj,  which  slightly  exceeds 
the  first  and  third,  is  -I  of  the  vertical  diameter  of  the  body.  The 
distance  between  the  last,  double,  ray  of  the  posterior  dorsal,  and  the 
root  of  the  caudal  equals  the  length  of  the  head.  The  caudal  is  slightly 
forked :  the  length  of  the  centre  ^  of  the  total*  The  basal  extent  of  the 
anal  is  a  little  less  than  the  length  of  the  head ;  the  second  and  third 
branched  ray  are  the  longest,  equalling  the  corresponding  rays  of  the 
posterior  dorsal  fin.  -  The  distance  between  the  sixteenth  double  anal 
ray;  and  the  root  of  the  caudal  is  but  about  one  half  of  that  between  the 
latter  and  the  last  ray  of  the  posterior  dorsal,  or  about  |>  of  the  length 
of  the  head.  The  first  branched  ray  of  the  ventrals  equals  in  length 
the  second  spine  of  the  anterior  dorsal.  The  length  of  the  transparent 
pectorals  is  about  \  of  the  vertical  diameter  of  the  body. 

This  species  is  closely  allied  to  Apogon  lineolatus,  Ehrenberg,  the 
pecnliar  colouration  is  strikingly  similar  in  both,  but  it  differs  from  the 
latter,  and  the  other  species,  in  the  greater  number  of  anal  rays,  and  in 
the  toothed  appearance  of  the  second  dorsal  spine.  A  single  specimen 
was  observed  at  Pinang  in  July  1845.  The  fishermen  asserted  it  to  be 
of  very  rare  occurrence.  The  very  capacious  stomach,  occupying  the 
vrhole  length  of  the  abdominal  cavity,  was  expanded  with  minute 
shrimps ;  the  intestinal  canal  is  less  than  one  third  of  the  total  length, 
and  without  ccecopyloric  appendages.  The  rounded  acoustic  bones  are, 
for  the  size  of  the  fish,  remarkably  large. 

Gen.  Chanda,*  Buehan.  Ham.  1822» 

^Jmhassu^  Cuv.  and  Val.  iS2S.—ffamiltonia,X  Swainson,  1839.) 

*  Not  from  x^^»  biani,  as  stated  by  mistake  in  Nomtnelaior  Zooiogteusp 
{Fiaees,  p.  15,)  but  from  Chmida,  the  TenmeiUar  name,  applied  in  Bengal  to  the 
Genoa.    (Ckaudett  Hind.  Silver.) 

i*  MM.  Cavier  and  Valenciennes  obaerTe  that  the  two  first  species  of  Chanda, 
deecribed  by  Buchanan,  belong  to  a  different  genus,  and  they  have  for  that  reason 
cancelled  Ckanda,  Buchanan  himself  expressed  doubts  as  to  the  propriety  of  plac- 
ing his  first  species  in  that  genus. 

X  Fara.  Zenidm  {Seombroida,  Bonap.)  Swainson,  FUhu,  ^c.  Vol.  II.  p.  250. 
^  iSr«MlfMM  Mw/a,  Sw.,  Ham.  fig.  37,  and  H,  toto,  Sw.,  Ham.  tg.  37."  Both 
are  errata. 
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.  Teeth  sharp,  Mattered  in  both  jaws,  with  tome  of  the  bones  of  tlie 
head  diitioctly  indented  on  the  edge ;  with  prickles  in  some  of  the  fins, 
and  with  bodies  more  or  less  diaphanoos,  and  much  compressed ;  the 
sides  nearly  perpendicular. 

Ghanda  dubsumibri,  (Cut.  and  Val.) 

Ambassis  dussumieri,  Cuv.  and  Val.  II.  18  K 

Ambassis  dussumieri,  Bleeker :  Verb.  Bat.  Gen.  XXIL  17,  30. 

Crown  of  the  head  and  the  back  pale  greenish,  minutely  dotted  with 
black,  opercle  bluish  silvery ;  sides  pale  silvery  with  a  narrow  longitu- 
dinal shining  silvery  band  from  the  opercle  to  the  caudal  fin  ;  abdomen 
transparent  with  the  silveiy  peritoneum  shining  through.  Fin-mem- 
branes transparent ;  that  connecting  the  2d  and  Sd  dorsal  spine,  rai- 
BUtely  dotted  with  black  and  with  a  black  margin;  caudal  in  some 
with  a  blackish  margin.     Iris  silvery ;  the  upper  fourth  part  black. 

D  7—1/9,  C  17f  A  3/J,  V  1/5,  P  17,  Br.  VI. 

Habit.— Slffa  o/Pinanff, 

Malabar,  Java,  Madura. 

Total  length  :  3  inch. 

The  vertical  diameter  of  the  body  is  contained  about  3^  times  in  the 
total  length.  This  species  appears  to  occur  but  rarely  at  Pinaog.  Is 
three  examined  there  was  no  external  appearance  of  the  horisootsl 
spine  in  front  of  the  first  dorsal. 

Chanda  NALT7A,  Buchau.  Ham. 

Chanda  nalua,  Buch.  Ham.  107,  PI.  6,  Fig.  36. 

Ambassis  nalua,  Cuv.  and  Val.  II.  182. 

Ambassis  nalua,  Bleeker:  Verb.  Bat.  Qen.  XXII.  17>  29. 

Crown  of  the  head  and  back  pale  greenish,  with  a  few  indistinct 
blackish  spots  at  the  base  of  the  dorsal  fins ;  sides  pale  silvery^  with 
a  narrow  longitudinal  shining  silvery  band  from  the  opercle  to  the  csa- 
dal  fin ;  cheeks  and  opercles  iridescent  silvery,  the  latter  with  a  bladush 
spot  between  the  angle  and  the  orbit,  produced  by  numerous  bladaik 
dots;  abdomen  transparent,  iridescent,  with  the  silvery  peritoneum 
shining  through ;  fins  pale  citrine,  the  membrane  of  the  anterior  dorssi 
minutely  dotted  with  black,  particularly  between  the  2d  and  3d  sjune, 
with  a  black  margin.  Iris  silvery  with  a  black  spot  beneath  the  upper 
margin  of  the  orbit ;  pupil  circular,  black  with  crimson  reflection* 

D  7—1 A  10  or  II,  C  17f,  A  3/9  or  10,  V  1/5,  P  15,  Br.  VI. 
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Habit. — Sea  ofPinang. 

BiTen  of  Lower  Bengal,  Batayia,  Samarang,  Sanibaja,  Bima, 
Sombawa. 

Total  length  :  A\  inch. 

As  obseired  bj  MM.  Cuvier  and  Valenciennes  this  species  differs 
from  Chanda  gymnoeephala  (Lac^p^e).  (SjXk.ScuBnaeafgha  Forskal?— 
lM^aKU9  ffymnocephaltUf  Itt^p.^-^Ceniropomue  ambassie,  Lao6p. — Am^ 
hauU  commereoniu  Cuv.  and  Val.  II.  1 7,  PI.  25)  by  its  comparatively 
shorter  head,  blunter  muzzle,  and  greater  depth  of  the  body.  Besides,  it 
miy  at  once  be  distinguished  by  the  extent  of  the  membrane  connecting 
the  anterior  to  the  posterior  dorsal,  which  in  the  present  species  attaches 
itself  to  the  lower  third  of  the  spine  of  the  posterior  dorsal,  but  does 
not  as  in  Chanda  gymnoeephala  descend  nearly  down  to  the  level  of 
the  back.  From  the  individuals  described  by  Buchanan,  those  inha« 
hitiog  the  sea  differ  slightly  in  colours,  and  in  having  one,  rarely  two, 
branched  rays  less  in  the  posterior  dorsal  and  anal  fins.  The  species 
is  at  all  seasons  of  no  rare  occurrence  at  Pinang.  It  feeds  on  small 
Crmiaeea. 


The  preceding  species  of  Apogon  and  Chanda  are  of  little  value  aa 
irtides  of  food.  At  Pinang  they,  as  well  as  numerous  other  small 
iishesy  the  daily  residue  of  the  market,  are  used  as  manure. 


Gkn.  Serramub,  Cuv.  and  Val.  1828. 
Donal  fin  single ;  preoperde  serrated ;  opercle  with  two  or  three 
fiat  spines ;  teeth  velvety,  with  a  greater  or  smaller  number  of  longeri 
pointed  teeth ;  crown  of  the  head,  operoles,  and  cheeks  covered  with 
scales ;  muzsle  and  jaws  with  more  or  less  perceptible  scales,  or  apa- 
rently  naked. 

8SRRAMT78   HXXAGONATUS,    (Forster.) 

Perea  hexagonata,  Forster. 
Holoeentrus  hezagonatus,  Bloch.  Schneider. 
Serranns  hexagonatus,  Cuv.  and  Val.  II.  330. 
Serranus  stellans,  Richardson,  Ann.  Nat.  Hist.  March  1842. 
Serranus  hexagonatus,  Richardson:  Voy.  Sulph.  82,  PI.  38,  Fig.  1* 
Ground  colour  of  the  head  above,  back  and  upper  half  of  the  sides 
pale  reddish  brown  with  numerous  rounded,  frequently  confiuent  spots. 
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all  indistinct  and  of  a  shade  but  slightlj  darker  than  the  ground  colour ; 
lower  half  of  the  sides  diluted  reddish  brown,  becoming  whitish  on  the 
abdomen ;  fins  reddish  brown,  darker  than  the  body  from  their  numer* 
ous  indistinct  spots,  the  latest  of  which  along  the  back  between  the 
dorsal  spines ;  upper  margin  of  the  dorsal  membrane  black ;  all  the 
spines  greyish  brown.    Iris  reddish  brown,  with  a  narrow  golden  ring. 

D  11/17,  C  l7-t,  A  3y«,  V  \/o,  P.  17.  Br.  VII. 

Habit. — Sea  ofPinang. 

Isles  of  Borabora  and  Oualan,  South  Pacific. 

Total  lsnoth  :  7f  inch. 

The  length  of  the  head  is  3^  of  the  total ;  the  vertical  diameter  at 
occiput  is  f  of  the  length  of  the  head ;  the  greatest  oblique  diameter 
of  the  orbit  is  about  4^  of  the  length  of  the  head ;  the  margin  of  the 
preopercle  is  rounded,  the  ascending  part  strongly  toothed,  the  three 
lowest  teeth  larger  than  the  rest ;  of  the  three  spines  of  the  opeide 
the  upper  one  is  the  smallest,  and  the  centre  one  the  largest,  its  length 
equalling  \  of  the  diameter  of  the  eye  ;  the  membranous  portion  of  the 
opercle  is  elongated  to  a  sharp  point.  The  upper  maxillary  teeth  an 
preceded  on  each  side  by  a  single  curved  canine,  inside  of  which  appeir 
seyeral  pointed  teeth,  conspicuously  longer  than  all  the  rest.  The  lower 
maxillaries  have  two  canines  on  each  side  of  the  symphysis.  All  the 
fins  are  rounded ;  the  dorsal  spines  are  rather  slender  and  a  little  shorter 
than  the  soft  rays ;  the  second  anal  spine  is  longer  and  stronger  thin 
any  of  the  other  spines,  its  length  equalling  the  extent  of  the  base  of 
the  anal  fin.  The  greatest  Tertical  diameter  of  the  body  slightly 
exceeds  ^  of  the  total  length. 

The  stomach  is  moderate,  coriaceous,  particularly  near  the  fundos; 
the  appendicula  ccecopylorica  are  of  equal  length,  about  f  inch  ;  the 
length  of  the  intestinal  canal  is  a  little  less  than  the  total.  This  8pe> 
cies,  of  which  a  single  individual  occurred  at  Pinang  in  1845,  agreei 
with  the  description  of  Serranue  9teUan9^  Richardson,  which  the  an* 
thor  later  referred  to  S,  hexagonatus.  In  the  Pinang  specimen  the 
dark  spots  disappeared  shortly  after  death,  leaving  behind  a  nnifona 
reddish  brown  colour. 

Serranub  lancbolatus,  (Bloch.) 

Holocentrus  lanceolatus,  Bloch.  PI.  242,  Fig.  1. 

Holocentrus  lanceolatus,  Shaw.  IV.  567. 
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Basael],  CXXX.  Sugglathoo  Bontoo. 
Sernnus  lanceolatus^  Cut.  and  Val.  IL  316. 
Semoiu  laooeolatu8»  Bleeker :  Verb-  Batav.  Gen.  XXII.  9,  18,  35. 
*'Ikan  Krapn'*  of  the  Malays. 

Gronnd^oloor  of  the  body  and  fins  bright  gamboge,  with  five  bniad 
vertical  brown  or  black  bands»  of  which  the  first  from  the  orbit 
over  the  preopercle,  the  second  from  the  crown  of  the  head  obliquely 
orer  the  opercle  to  behind  the  pectoral  fins,  where  it  joins  the  third ; 
m  the  obliquely  oTal  epaoe  between  these  two  bands  some  indiyiduals 
hive  a  large  oval  black  spot ;  the  third  band  which  occupies  the  space 
between  the  2^  and  10^  dorsal  spine^  becomes  narrower  on  the  body 
ad  eontinues  jointly  with  the  second  band  over  the  abdomen ;  the 
fimrth  band  spans  nearly  the  whole  lower  half  of  the  dorsal  rays,  pro« 
ends  oyer  the  body  and  the  anal,  on  the  posterior  part  of  which  the 
ground  colour  is  nsible,  with  one  or  more  black  spots ;  the  fifth  band 
is  in  front  of  the  caudal ;  all  the  fins  with  one  or  more  series  of  large 
Uack  spots,  more  or  less  confluent;  the  pectorals  in  some  with  three 
ndied  undulating  black  bands;  jaws  with  large  black  spots.  Pupil 
circalar  black ;  iris  golden.  In  the  young  the  ground  colour  is  citrine 
or  snlphur. 
D  11/16,  C  174,  A  3y«,  V  1/5,  P  18,  Br.  VIL 
Habit. — Sea  ofPinang. 

Bay  of  Bengal,  Batavia,  Samarang. 
Total  lskgth  :  64  inch. 

In  three  individuals  examined  the  number  of  fin  rays  was  the  above 
stated;  Russell  and  M.  M.  Cuvier  and  Valenciennes  give  the  dorsal 
n/14,  and  the  latter  give  the  anal  3/10. 

Sbrranus  HORRiDtJS,  Kuhl  and  Van  Hasselt 
Senanus  horridus,  Cuv.  and  Val.  II.  321. 
Sernnus  horridus,  Bleeker  3  Verh.  Bat.  Gen.  XXII.  7,  19,  36. 
"Ikan  Krapu"  of  the  Malays. 

Crown  of  the  head  and  back  blackish  brown ;  sides  and  abdomen 
brownish  grey,  largely  marbled  with  blackish  brown ;  spinous  part  of  the 
^ml  yellowish  pale  brown,  with  a  large  basal  brownish  spot,  between 
ceeh  ptir  of  spines ;  the  rest  of  the  dorsal  gamboge,  the  lower  half 
vith  three  or  four  oblique  downward  directed  blackish  bands,  above 
vhich  some  large  round  black  spots ;  caudal,  anal  and  ventral  fins  gam- 
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boge  with  large  round,  sometimes  confluent,  black  spots ;  pectorals  vith 
a  large  black  spot  in  the  centre  of  the  base,  and  three  or  four  wan 
or  less  interrupted  arched  black  bands.  Iris  blackish  brown  with  a 
golden  ring. 

D  11/15  or  16,  C  171,  A  3/8,  V  1/5,  P  17  or  19,  Br.  VII. 

Habit. — Sea  o/Pinanff,  Singapore, 
Java. 

Total  length  :  4  feet  3  inch. 

This  species  is  closely  allied  to  Serranus  ffeograpMcus,  Kohl  and 
Van  Hasselt,  which  according  to  M.  M.  Cnvier  and  Yaleuciemies  has 
one  or  two  additional  soft  rays  in  the  dorsal,  and  two  in  the  aoai  fin. 
It  attains  to  a  gigantic  size.  In  one,  the  weight  of  which  exceeded 
130  lb.,  the  stomach  contained  remains  of  Stromateus,  Sphyma  bioM, 
and  of  a  Limulus,  Though  not  plentiful,  it  is  not  of  uncommon  oocor- 
renoe  at  Pinang,  where  it  is  valued  by  the  natives  both  in  its  fresh  and 
dried  state.     In  the  adult  the  colour  of  the  fins  is  greenish  oUve. 

Serranus  altiyelis,  Cuv.  and  Yal. 

Serranus  altivelis,  Cuv.  and  Yal.  II.  324,  PI.  25. 

Cromileptes  altivelis,  Swainson,  Nat.  Hist,  of  Fishes,  II.  201. 

Serranus  altivelis,  Richardson  :  Report  1845,  230. 

Serranus  altivelis,  Bleeker,  Yerh.  Batav.  Gen.  XXII.  1 8,  33. 

Head  and  body  brownish  buff  changing  to  white  on  the  abdomen; 
fins  lilac-grey ;  all  parts  with  distant  round  black  spots,  edged  with  white ; 
those  of  the  body  and  dorsal  fins  larger  than  the  rest ;  iris  browoiali 
buff  with  a  narrow  golden  ring,  the  upper  part  with  two  ocelli. 

D  10/18,  C  17f  A  3/10,  Y  ly5,  P  17,  Br.  YII. 

Habit. — Sea  of  Pinang, 
Java,  China  Seas. 

Total  length  :  4^  inch. 

M.  M.  Cuvier  and  Yalenciennes  count  19  soft  raya  in  the  dorsal  fin, 
but  their  figure  represents  18  ;  the  latter  is  probably  taken  from  a  pe^ 
served  specimen,  and  gives  but  an  inadequate  idea  of  the  ezquisUelT 
delicate  tints  of  the  living  fish.  A  single,  probably  young,  individoftl 
observed  at  Pinang  in  June  1845,  farther  differs  from  PL  25,  Siii' 
Nat,  des  Poiss,  in  having  the  dorsal  spines  fron^  the  third  oivp^ 
length,  whereas  in  the  plate,  their  length  is  represented  as  gradnaUy 
increasing  from  the  first  to  the  tenth.  The  very  capacious  stomach  **> 
expanded  with  remains  of  Crustacea. 
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Sbrranus  bontoo,  Cqt* 

Russell  CXXYIIL  Madinawa  Bontoo. 

Semnas  bontoo,  Cavier  R.  A.  II.  141, ^'^ 

Senranus  bontoo,  Cnv.  and  Val.  II.  334. 

Semnns  bontoo :  Bleeker :  Verb.  Bat.  Gen.  XXII,  9. 

Brownish  grey,  lighter  on  the  abdomen ;  head  and  body  with  nn- 
meroos  ronnd  bkckish  spots ;  fin  membranes  brownish  grey ;  the 
dorsal  blackish  at  the  base  and  upper  half.  Iris  pale  greenish  oli?e 
with  a  narrow  golden  ring. 

D  11/17,  C  17f  A  3/8,  V  1/5,  P  19.  Br.  VII. 

HABrr. — Sea  ofPinang. 

Madras,  Yizagapatam,  Java. 

Total  length  :  5  inch. 

A  single  individual  with  one  soft  anal  ray  less,  but  otherwise  corre- 
sponding to  the  description  and  figure  of  Russell,  was  observed  at 
PJnang  in  1843.  The  lowest  three  teeth  of  the  preoperde  are  larger 
than  the  rest.  On  each  side  of  the  intermaxillary  bone  appears  a  ca- 
nine, stronger  than  the  rest  of  the  teeth.  The  black  spots  of  the  body 
become  indistinct  after  death. 

SxRRANUs  coioiDES,  (Buchauan  Hamilton). 

Rnssell  CXXYII,  Bontoo. 

Bolaf  coioides,  Buchanan  Ham.  82,  369.* 

Senranus  suillus.  Guv.  and  Val.  II.  335. 

Serranua  suillus,  Bleeker :  Verb.  Bat.  Gen.  XXII,  9. 

Head,  body  and  fins  reddish  ash*coloured,  whitish  on  the  abdomen, 
with  numerous  rust-coloured  or  orange  round  spots,  those  of  the  dorsal 
•ometimes  confluent,  forming  one  or  two  longitudinal  bands.  Iris  pale 
golden  with  one  or  two  rusty  spots. 

D  11/15,  C  17f,  A  3/8,  V  1/5,  P  18,  Br.  VII. 

Habit. — Sea  ofPiiiang,  Singapore, 

Coromandel,  Bay  of  Bengal,  Gangetic  estuaries,  Java. 

Total  length  :  1  foot  6  inch. 

This  species  grows  to  a  gigantic  size.  Russell  saw  one  7  ft.  in  length, 
$  in  circumference,  weighing  more  than  300  lb.  Smaller  individuals 
sre  highly  valued  as  articles  of  food.    It  is  not  numerous  at  Pinang. 

*  Ad  vnfiiiiahed  ooloared  sketch  in  the  daplicate  series  of  Buchaaan's  Drawings 
Wates  no  donbt  of  the  species  in  question. 
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Gbm.  Gbnyorogb,*  Cantor, 
(Equivalent  to  DiacopBi  Cutier.J 

Canines  among  the  velyety  maziUary  teeth ;  margia  of  preopevde 
toothed ;  opercle  generally  terminating  in  two  or  three  flat  points ;  hmt- 
gin  of  preopercle  with  a  notch  reoeinng  a  toberosity  of  the  interoperde. 

GxNYOROGx  NOTATA»  (CuT.  and  Yal.) 

Russell  XCVill,  Antika  Doondiawah. 

Diaoope  notata.  Cut.  and  Yal.  II.  422. 

Mesoprion  russelli,  Bleeker  :  Verh.  Batav.  Gen.  XXII.  20,  41. 

Head  above  crimson ;  eheeks  golden^  margin  of  preopercle  pale  car- 
mine ;  of  opercle  vermilion ;  back  reddish  brown ;  sides  pale  golden 
with  red  reflections ;  abdomen  yellowish  white ;  from  the  orbit,  above 
the  lateral  line,  three  obliquely  ascending  orange  lines,  of  which  the 
lowest  reaches  tlie  middle  of  the  base  of  the  dorsal  rays ;  benestk 
which  a  large  black  spot ;  beneath  the  lateral  line  three  or  four  parsUd 
similar  lines,  of  which  the  uppermost  divides  the  black  spot ;  the  rest 
nearly  straight  from  the  opercle  towards  the  tail ;  fin  membranes  yel* 
lowish  s  apical  third  of  dorsal  spines  and  rays,  and  upper,  lower  sod 
posterior  margia  of  caudal  fin  crimson  ;  anal  and  ventral  fins  gamboge. 
Iris  golden. 

Young. — Head  above  and  back  brownish ;  cheeks,  sides  and  abdo- 
men, silvery  white ;  stripes  of  the  body  brown ;  fine  pale  yellow,  points 
of  dorsal  rays  and  posterior  margin  of  caudal  fin  pale  crimson. 

D  10/14.  C  17J,  A  3/8,  V  1/5,  P  16,  Br.  VII. 

Habit. — Sea  o/Pinang. 

Indian  Ocean,  Bay  of  Bengal^  Batavia. 

Total  length  :  9  inch. 

Russell  gives  3/6  in  the  anal ;  M.  M.  Cuvier  and  Valenciennes  11/13 
in  the  dorsal  fin.  Russell  has  observed  the  changes  of  colour  prodiced 
by  age.  On  each  side  of  the  throat  appear  three  small  oval  fosseti^  ^ 
which  the  posterior  is  the  largest.  The  species  is  not  numerous  at 
Piuang. 

Gbn.  Mesoprion,  Cuvier  1829. 

Teeth  on  the  palate  and  vomer ;  canines  among  the  velvety  rnsst* 
lary  teeth ;  the  middle  of  each  side  of  the  head  armed  with  teeth  liks 
those  of  a  saw. 

*  r4yv,  cheek ;  foayii,  deft.  Substituted  for  Diaeoptf  Cavier  1817,  preooci- 
pied  by  Diaeoptf  HAbner  1816|  (Lepidopt) 
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MssopEiON  JOHNii,  (Bloch.) 

Camboto,  Renard  T.  I.  PI.  31. 

Anthias  johnii.  Bloch,  IX.  97,  PL  318. 

Latjanus  johnii^  Lac^pMe  IV.  235. 

Spams  tranqoelMirieaa,  Shaw  IV.  47 1« 

Rnsaell  XCYIL  Doondiawah. 

Coius  eatns,  Buchanan  Ham.  90,  369,  PI.  38,  fig.  30. 

Meaoprion  animaenlatns,  Qttoy  and  Gbim.  ZooL  de  Freyc.  304,  PI.  5. 

fig.  3. 

Mesoprion  animaculatas,  Cuv.  R.  A.  II.  143,(>). 

Heaoprion  johnii,  Cuv.  and  Yal.  II.  443. 

Meaoprion  unimaculatua,  Gar.  and  Yal.  II.  441. 

Meaoprion  onimaeolatus,  Richardson :  Report  1845,  229. 

Meaoprion  unimaculatos,  Bleeker :  Yerh,  Bat.  Gen.  XXII.  4,  20,  42. 

Head  above  and  back  greyish  green,  operclea  silvery  with  golden 
(dgea ;  aides  sUveiy  with  numerous  longitudinal  blackish  lines,  pro- 
daoed  by  a  central  spot  or  line  on  each  scale ;  beneath  the  middle  of 
the  baae  of  the  doraal  rays  a  large  black  spot,  in  front  of  which,  in 
wme,  two  or  three  blackish  vertical  bands,  terminating  a  little  below 
the  lateral  line ;  abdomen  yellowiah  white  or  ailvery ;  fins  reddish  yel- 
low; upper  margin  of  the  membrane  of  the  dorsal  spines  blackish  ;  of 
that  of  the  ray  a  and  the  posterior  margin  of  the  caudal  fin  pale  carmine. 
Iria  pale  golden. 

D  10/14,  C  17f,  A  3/8,  Y  1/5,  P.  16  or  17,  Br.  YII. 

Habit. — Sea  and  estuaries  o/Finang,  Malayan  Peninsula. 

Indian  Ocean,  Bay  of  Bengal,  Gangetic  estuaries,  island  of 
Lantao  (Canton  River),  China  Seas,  Celebes,  Amboins, 
Batavia,  Tagal,  Samarag,  Surabaya,  Pasuruan. 

Total  lkhoth  :  10  inch. 

The  intensity  of  the  black  lateral  spot  and  lines  differs  individually^ 
and  auch  which  habitually  live  in  brackish  muddy  water,  have  a  general 
bhickish  hue,  and  two  or  three  vertical  blackish  bands  in  front  of  the 
conatant  lateral  spot.  Such  was  the  individual  first  described  by 
Bloch  as  Antkiasjohnut  which  denomination  therefore  takes  precedence. 
M.  M.  Cuvier  and  Yalenciennes,  indeed,  question  the  specific  difference 
between  the  latter,  and  Mesoprion  unimaeulatus,  and  pomt  out  the 
identity  of  Coius  eatus,  Bnch.  Ham.  and  the  present  spedes.    The  first 
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▼eotral  ray  is  elongated,  but  it  is  frequently  mutilated.  In  some,  not 
in  all  individuals,  the  margin  of  the  preopercle  is  so  deeply  indented, 
and  the  tuberosity  of  the  interopercle  so  conspicuous,  that  they  might 
be  considered  species  of  Genyoroge,  and  as  such  they  were  considered 
by  Kuhl.  On  each  side  of  the  throat  appear  three  small  oTal  fosseb 
as  in  G,  notata.  At  Pinang  this  species  b  numerous  at  all  seasons. 
It  is  insipid  ;  the  natives  however  dry  it. 

MxsoPRiON  RANGU8,  Cuv.  and  Yal. 

Russell  XCIV.  Rangoo. 

Mesoprion  rangus,  Cuv.  and  Yal.  II.  481. 

Mesoprion  rangus,  Cuv.  R.  A.  II.  144, <^^ 

Head,  body  and  fins  cherry-  or  indian-red,  lighter  on  the  sides  and 
abdomen ;  the  latter  in  some  reddish  white.     Iris  silveiy  camune. 

Toung. — Head  and  back  purple ;  cheeks  and  sides  pale  indian-red ; 
abdomen  reddish  white. 

D  10/13,  14  or  15,  C  17*,  A  3/8,  V  1/5,  P  16,  Br.  VII. 

Habit. — Sea  of  Pinang^  Singapore^  Malayan  Peninsula. 
Java,  Coromandel. 

Total  lbngth  :  1  foot  8  inches. 

In  the  upper  jaw  appear  on  each  aide  of  the  muzzle  two  canines,  of 
which  the  posterior  are  very  large,  slightly  curved ;  on  each  side  of  the 
lower  jaw  are  four  similar,  conical  and  equidistant.  In  the  adult  of 
this  as  in  other  species,  the  teeth  of  the  margu  of  the  preopercle  be- 
come worn  and  indistinct.  The  very  large,  scaleless,  anbrhombie 
infraorbital  bone,  affords  a  distinguishing  character.  Accordii^  to 
Russell  this  fish  is  not  much  esteemed.  At  Pinang  and  Singapwe, 
where  single  individuals  occur  at  all  seasons,  it  is  of  excellent  flavoor, 
and  considered  a  great  acquisition  to  the  table.  At  Malacca  it  is  plen- 
tiful, and  in  our  settlements  in  the  Straits  it  is  known  ^under  the  dtto- 
mination  of  the  '*  red  rock-cod." 

Mesoprion  annularis,  Cuv.  and  Val. 

Mesoprion  annularis,  Cuv.  and  Val.  11.  484,  III.  497. 

Diacope  annularis,  Riippell :  Atlas,  74. 

Diacope  annularis,  Ruppell,  Neue  Wirb.  Fische.  91. 

Quoy  et  Gaimard,  Astrol :  PI.  5,  fig.  4. 

Mesoprion  annularis,  Richardson :  Rep.  1845,  229. 

Mesoprion  annularis,  Sleeker :  Verb.  Bat.  Gen.  XKIL,  4,  22,  47t 
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Head  aboTe  and  back  brown  with  a  crimson  hue,  paler  on  the  cheeks 
aod  aides;  abdomen  silverj  rose-coloured i  across  the  back  between 
tlie  opercles,  a  broad  forwards  arched  black  band  ;  in  front  of  the  root 
of  the  caudal  fin,  on  each  side,  a  large  ronnd  black  spot:  both  joined 
on  the  back,  and  both  with  a  broad  white  margin,  except  on  the  back ; 
donal  spines  crimson,  the  lower  half  of  the  rest  of  the  dorsal  fin  red- 
dish brown,  the  upper  half  crimson ;  the  anterior  half  of  the  caudal  fin 
reddish  brown ;  posterior  half  pale  crimson ;  the  upper  half  of  the 
insl  siLveiy  reddish  brown,  the  rest  black  ;  the  anterior  third  of  the 
ventrals  white,  the  rest  black;  pectorals  pale  rose-coloured.  Iris 
golden  with  crimson  hue. 

7<mng. — ^Colours  generally  paler  and  the  black  marks  less  distinct. 

D  11/13  or  14,  C  17|,  A  3/9,  V  1/5,  P  16  or  17.  Br.  VII. 

Habit. — Sea  o/Pinanff,  Singapore,  Malayan  Peninsula, 

Indian  Ocean,  Massaua  (Red  Sea),  Ceylon,  China  Seas, 
Batayia,  Bantam,  Cheribon,  Samarang,  Surubaya,  Pa- 
suman,  Patjitan,  Celebes. 

Total  length  :  7  inch. 

The  brown  oblique  lines  of  the  body,  described  by  M.  M.  Cuvier 
ftod  Valenciennes,  do  not  exist  during  life,  but  appear  after  death,  as 
the  original  colours  fade.  The  ascending  margin  of  the  preopercle  is 
Tery  minutely  toothed,  but  the  lower  part  is  very  strongly  so  ;  the  latter 
is  arched,  but  there  is  scarcely  any  notch  where  it  joins  the  ascending 
atnight  part.  This  species  is  distinguished  by  the  beauty  of  its  colours 
00  less  than  by  the  symmetry  of  its  forms.  It  feeds  upon  Crustacea. 
A  few  occur  at  times  at  Pinang. 

Mesoprion  gembra,  (Bloch-Schneider^) 

Alphestes  sambra,  and  gembra,  Bloch-Schneider,  page  236,  PI.  51, 

fig.  2. 

Mesoprion  gembra,  Cuv.  and  Val.  II.  485. 

Mesoprion  gembra,  Cuv.  B.  A.  II.  144,(3). 

Upper  part  of  the  head  and  the  back  blackish  brown;  cheeks  and 
•ides  silTery  brownish  grey ;  abdomen  whitish ;  from  occiput  to  the 
tail  numerous  (from  10  to  15)  vertical  brownish  black  bands,  terminat- 
ing near  abdomen,  with  intervals  narrower  than  the  bands  themselves ; 
apical  part  of  dorsal  spines  and  margin  of  their  membrane  pale  crimson  ; 
the  membrane  with  a  transversal  central  series  of  brownish  spots ;  up- 
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per  third  of  the  rest  of  the  dorsal  fin  pak  blackish,  central  thinl 
whitish*  basal  pale  yellowish  brown  ;  anterior  third  of  the  caadsl  fin 
pale  yellowish  brown,  central  whitish,  posterior  blackish ;  lower  third 
of  anal  blackish,  the  rest  saccessi?ely  as  the  caudal ;  pectorab  and  no- 
trals  whitish,  the  lower  half  of  the  two  anterior  ventral  rays,  and  thdr 
connecting  membrane  pale  crimson,  a  large  brownish  central  spot 
between  the  2^  3"^  and  4^  ventral  ray.  Iris  pale  golden,  blackish 
near  the  orbit. 

Joiifl^.— Ground  colour  and  black  bands  less  distinct ;  between  the 
dorsal  rays  some  irregular  series  of  brownish  dots ;  posterior  half  of 
ventral  fins  blackish ;  no  crimson  on  this  nor  the  dorsal  fin. 
D  10/13  or  14,  C  17*,  A  3/8,  V  1/5  P  17,  Br.  VII. 
Habit. — Rivulets  o/Pinang, 

Tranqnebar.* 
ToTAi.  LENGTH ;  5  j-  inch. 

The  anterior  ventral  ray  is  elongated,  bristle-like.  In  the  pecdur 
distribution  of  colours  this  species  much  resembles  a  Datnia  horn  the 
estuaries  of  the  Ganges  described  and  figured  by  fiuchanan  Hamiltoa 
as  Coins  polota,f  (pp.  25,  370,  PI.  38,  fig.  31.)  From  the  latter  the 
present  differs  not  only  in  the  number  of  its  branchiostegous-  and  fio- 
rays,  but  also  by  its  more  elongated  form.  But  two  individuals  were 
at  different  times  observed  at  Pinang :  both  were  taken  in  rivulet^ 
which  however  communicate  with  the  sea. 

MxsopRiON  CAROui,  Cuv.  and  Yal. 
Mesoprion  caroui,  Cuv.  and  Yal.  11.  489. 
Russell  CXXY.  Karooi. 

Head  above  and  back  reddish  brown;  cheeks  and  sides  sOveiy 
brownish  yellow ;  abdomen  white;  between  the  back  and  the  latertl 
line  a  number  of  more  or  less  distinct  oblique  brownish  lines ;  from 
the  posterior  margin  of  the  orbit  a  reddish  light  brown  band  to  the 
tail ;  from  the  opercle  four  undulating  reddish  brown  lines,  coaveqjpng 
towards  the  tail  ;  fins  brownish  yellow.  Iris  brownish  golden. 
D  11/12,  C  171,  A  3/8  or  9,  Y  1/5,  P  16,  Br.  YII. 

*  According  to  Bloch. 

t  Referred  by  M.  M.  Temmi&ck  and  ScUegel  as  a  second  spedes  of  tlieir  fCMS 
Anopiut,  Tbe  latter  name  however  U  inadmiMiblB,  as  it  has  been  preoccupied  kj 
Anoplua,  Schonherr,  1826,  (CgUapi,) 
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Habit.«— 8tfa  ofFmang. 

Madras^  Yizagapatom. 

Total  lxngth,  4f  ioeh. 

Ruaiell  oomited  9  anal  rays :  a  single  indmdual  observed  at  Pinang 
bad  but  8.  The  margin  of  the  preoperde  is  finely  toothed,  except  at 
the  logle  where  the  teeth  are  stronger. 

6sN.  Nandus^  Cu9.  and  VaL  1831. 

Month  very  protractile,  with  vehetj  teeth  in  both  jaws,  on  the  palate 
sad  vomer ;  margin  of  preoperde  and  interoperde  finely  toothed ;  spine 
of  operde  very  minute. 

Nandub  MARMORATUSy  GuT.  and  VaL 

Coins  nandns,  Bnchan.  Ham.  96,  370,  PL  30,  Fig.  32. 

Nandos  marmoratas,  Cuv.  and  Val.  VII,  482,  PI.  207. 

(/eon.)  Beduk  hamiltonii.   Gray,  III.  Ind.  Zool.  II.  PI.  88,  Fig.  3. 
Bedula  nebnlosus.  Gray,  Ibid.  Fig.  2. 

Coitts  nandna,  McClelland,  Gale.  Jour.  Nat.  Hist.  II.  574. 

Head  and  body  silvery  or  golden  greenish  olive,  lighter  on  the  sides ; 
eheeks  and  abdomen  silvery  with  roee-coloured  or  orange  reflections ;  on 
the  head  and  body  large  dark  olive  patches,  edged  with  black  dots,  in 
tome  disposed  like  irregular  vertical  bands ;  on  the  cheeks  two  or  three 
todi,  radiating  from  the  orbit ;  in  most  a  greenish  black  oval  spot  on 
the  middle  of  the  side  of  the  tail ;  spines  and  fin-membranes  transpa- 
KDt,  minutely  dotted  with  black,  marbled  with  pde  brownish  lake  and 
ireenish  olive ;  pectoral  rays  pale  greenish  olive,  minutely  dotted  with 
hlaek ;  rest  of  the  rays  pale  brownish  red  with  transversal  greenish 
Uaek  bars.  Iris  golden  greenish  olive,  minutely  dotted  with  black,  with 
a  nsrrow  golden  circle  round  the  pupil ;  upper  orbital  margin  black. 

D  iyi2,  C  12t,  A  3/7,  V  1/5,  P  16,  Br.  VI. 

Barely:  D  12/13  or  13/11  or  14/12,  G  17  or  i8|,  A  ^fi  or  9,  P 
17  or  18. 

Habit. — Fretk  water  Malayan  Pemmula. 

Bengd  ^n  ponds),  Sutlej,  Chenaub  (at  Bamnuggnr). 

ToTAi.  LSHGTH,  6  inch. 

The  length  of  the  head  is  about  i  of  the  total ;  the  vertical  diame- 
ter at  oedput  is  1-|  of  the  length.  The  eye  nearly  borders  the  profile, 
the  diameter  is  in  the  young  4^,  in  the  adult  •)-  of  the  length  of  the 
head ;  the  diatance  from  the  muixle  is  1^  diam^r,  frmn  the  flat  mem- 

6  N 
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branona  poiat  of  the  operde  2^  diameter.  The  openings  of  the  nos- 
trils are  situated  dosely  in  front  of  the  orbit  Between  the  centre  of 
the  supraorbital  margin  and  the  mazzle  appear  three  distant  fossoe;  on 
the  infraorbital  bone  two  or  three ;  beneath  the  symphysis  of  the  lower 
jaw  two  poresy  and  behind  them  on  each  branch  of  the  jaw  two  fosse 
The  teeth  are  minate  inwardly  pointing,  like  those  of  a  card ;  in  the 
intermaxillaries  they  are  placed  3  to  4  deep,  but  they  become  more 
crowded  beneath  the  symphysis,  where  those  of  the  innermost  seiies 
are  a  little,  yet  perceptibly,  longer  than  the  rest.  Soch  is  also  the 
case  with  those  of  the  symphysis  of  the  lower  jaw,  but  on  the  brsnches 
they  are  placed  in  a  single  series,  and  are  somewhat  distant  from  eadi 
other.  The  vomer  is  raised  into  an  acute  angular  crest,  sormoonted 
by  a  series  of  minute  pointed  teeth;  the  palatal,  pharyngeal  and 
those  at  the  root  of  the  flattened  membranous  tongue  are  very  minute 
velvety.  The  greatest  vertical  depth  of  the  body,  at  the  seventh  doml 
spine,  is  }  of  the  length  of  the  head.  The  lateral  line  consists  of  s 
series  of  minute  tubes,  bifid  at  each  extremity  ;  it  follows  on  the  upper 
fourth  of  the  side  the  arch  of  the  back  towards  the  termination  of  the 
dorsal,  where  it  is  suddenly  interrupted,  but  it  reappears  lower  down, 
and  proceeds  straight  in  the  middle  of  the  tail  to  the  caudal.  This 
fish  is  as  numerous  in  the  Malayan  Peninsula  as  in  Bengal.  It  is  of 
voracious  habits,  preying  upon  small  Cyprinoida,  and  as  observed  bf 
Buchanan,  is  very  tenacious  of  life.  The  longitudinal  mark  of  the 
scales,  described  and  figured  by  Buchanan,  does  not  exist  in  the  liriog 
fish,  but  appears  after  death.  Buchanan  Hamilton  has  correetiy 
described  the  teeth :  *'  intermixed  with  these,  in  each  jaw,  are  sevenl 
sharp  teeth  of  a  larger  size."  Such  is  the  case  in  Bengal  and  Malijin 
spedmens.  Those  examined  by  M.  M.  Cnvier  and  Yalendennea  ap- 
pear to  have  been  defective  in  this  character,  and  they  therefoie 
express  some  doubt  about  the  identity  of  the  species.  As  yet  however, 
no  other  species  of  Nandua  has  been  discovered.  They  have  corrected 
the  error  of  Buchanan  in  counting  seven,  instead  of  six  branchio8t^ 
gous  rays.  The  figure  of  Bedula  nebuloaa.  III.  Ind.  Zool.  appears  to 
be  intended  to  represent  the  present  spedes,  but  whether  the  d^ect 
is  attributable  to  the  original  specimen,  or  to  the  copyist,  is  unpossiUe 
to  ascertain.  The  figure  of  Bedula  hamiltonii^  is  inferior  to  that  of 
Buchanan  Hamilton,  and  the  colours  are  those  of  a  spedmen  pre- 
served in  spirits  of  wine. 
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Gbn.  Therapon,  Cuv,  and  Fal,  1829. 
Preoperde  toothed,  opercle  teniiinating  in  a  strong  spine ;  dorsal 
fin  deeply  emarginated  between  the  spinous  and  soft  part ;  the  external 
aeries  of  teeth  stronger  than  the  rest,  conical ;  teeth  of  the  vomer  apt 
to  fail  ont ;  airvessel  divided  by  a  stricture  in  two  compartments. 
Therafon  TRiYiTTATUSy  (Buchauau  Ham.) 
Russell  CXXVI.    Keelputo. 
Coius  trivitutus,  Buchan.  Ham.  92,  370. 

Therapon  puta,  Cut.  and  Val.  III.  131,  and  144,  ('*un  th^rapon, 

[le  trivittatus].") 
lean,  Pterapon  trivittatus.  Gray:  HI.  Ind.  Zool.  II.  PL  88,  Fig*  1. 
Pterapon  trivittatus,  (Syn.  Therapon  theraps)  Richardson's  Report, 

[1845,  238. 
Therapon  puta,  Bleeker  :  Yerh.  Batav.  Gen.  XXII.  23,  50. 
Head  above  and  back  pale  greyish  green,  sides  silvery,  abdomen 
white ;  from  the  first  dorsal  ray  to  the  middle  of  the  base  of  the  soft 
part  a  brownish  or  black  slightly  downward  arched  band ;  a  second 
from  the  nape  of  the  neck  towards  the  root  of  the  upper  margin  of  the 
ctodal  fin  ;  a  third,  paler,  from  the  opercle  to  the  centre  of  the  caudal '; 
fio-membranes  white,   upper  half  of  the  membrane  between  the  six 
anterior  dorsal  spines,  and  in  some  between  the  ninth  and  tenth,  black ; 
the  upper  margin  of  the  soft  dorsal  with  one  or  two  black  spots ; 
ctodal  with  a  central  horizontal  blackish  band,  above  and  below  which 
tvo,  more  or  less  distinct,  oblique  black  bands ;  posterior  half  of  anal, 
and  anterior  half  of  ventral  fins  pale  ochre.     Iris  golden ;  pupil  broad 
lanceolate  with  the  apex  forward. 
D  11/10,  C  17f,  A  3/8,  V  1/5.  P  13,  Br.  VI. 
Habit. — Sea  o/Pinanpt  Singapore^  Malayan  Penimula. 
Bay  of  Bengal,  estuaries  of  the  Ganges,  Batavia. 

TOTAI.  UBNGTH,  6  iuch. 

This  speciea  is  well  marked  by  three  or  four  teeth  at  the  angle  of 
the  preopercle,  conspicuously  larger  than  the  rest.  Buchanan  Hamil« 
ton  describes  Coiue  irivittatua  (1.  c.  93),  as  having  **  the  four  lower 
toothleta*'  (of  the  preopercle)  '<  larger  than  the  others."  In  his  dupli- 
cate aeries  of  drawings  is  a  correct  representation  of  this  species,  marked 
in  his  handwriting  as  "  Eoloeenirue  Katkaya.**  Buchanan's  drawing 
la  efidently  the  original  of  the  figure  in  Hardwicke's  lUustrationa 

6  N  2 
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named  Pteraptm  irivUimtuM.  In  the  oopj  howerer,  the  distingnisfaiDg 
character  it  not  lepreaenCedy  nor  is  Budiaoan's  name  affixed  to 
the  specific.  The  incorrectness  of  the  copy  haa  canaed  Sir  Job 
Bichardson  to  consider  it  as  intended  to  represent  Tkengium  thertpi, 
Cav.  and  Val.»  and  he  consequently  placed,  as  a  synonym  of  the  litter, 
PterapoH  trwittaiw^  **  Gray**  an  entirely  distinct  species,  first  de- 
scribed by  Bachanan  Hamilton  (Richardson :  Report  1845,  238.) 

M.  M.  Cavier  and  Valenciennes  connt  12/10  or  10 — 1/10  in  the 
dorsal,  and  3^^  in  the  ventral  fins.  In  coburs  the  yonng  resemUe  the 
adult,  but  the  dbtinctness  of  the  lateral  bands  varies  individosllj  in 
all  ages,  and  in  some  they  are  greenish,  instead  of  black.  The  yonqg 
have  velvety  teeth  on  the  vomer,  but  they  disappear  with  age.  In  the 
Straits  of  Malacca  the  species  is  numerous  at  all  seasons. 

Thsrapon  OBSCtTRUS,  Cuv.  and  Val. 

Therapon  obscnrns,  Cuv.  and  Val.  III.  135. 

Therapon  obscurus,  Bleeker:  Verb.  Batav.  Gen.  XXII.  23,  51. 

Pale  blackish  or  bluish  silvery,  with  two  broad  longitudinal  wbite 
bands  on  the  sides ;  abdomen  white ;  dorsal  and  caudal  fins  coloaied 
like  T.  trivittatus,  lower  half  of  the  anal  and  ventral  fins  blaclosh; 
body  and  fins  minutely  dotted  with  black.  Iris  pale  golden,  UiiA 
towards  the  orbit. 

Tounff.    Of  a  general  darker  colour  than  the  adult. 

D  12/10  or  11,  C  17|,  A  3/8,  V  1/5,  P  13  or  14,  Br.  VI. 

Habit. — Sea  of  Pinang, 

Indian  Ocean,  Batavia. 

Total  length,  4f  inch. 

This  species  may  readily  be  distinguished  from  the  preceding  by  its 
shorter,  broader  shape,  by  the  uniformly  toothed  preoperde,  and  the 
smaller  spine  of  the  opercle.  From  Therapon  e^malidit$,  Cuv.  and  VaL 
it  differs  in  having  but  7  csecopyloric  appendages.  It  is  of  rare  oeeor- 
rence  at  Pinang.  In  the  young  of  this  species  as  well  as  of  T.  trkii- 
tatue,  the  suprascapular  and  humeral  bones  are  not  crenulated,  bat 
they  become  so  in  the  adult. 

Gkn.  SiLLAGo,  Ctmet,  1817* 

Head  elongated,  aUghtly  pointed ;  mouth  small ;  velvety  teeth  it 
the  jaws  and  in  front  of  vomer ;  opercle  terminating  in  a  smaD  pont; 
aix  branchiostegous  rays ;  two  contiguous  dorsal  fins,  of  which  the  ssp 
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teiior  with  thin  spines*  the  posterior  is  long  and  little  elevated. 
SiLLAGO  MALABAUCAy  (Bloch.  Schneider.) 

Sdttua  nwlahftrica,  BL  Schn.  PL  19. 

RaaseU  CXIU.  Soring. 

SOlsgo  malabarica,  Cuv.  R.  A.  II.  149* 

Sillago  acuta,  Cuv.  and  YaL  III.  400. 

Sniago  acuta,  Bleeker :  Yerh.  Batav.  Gen.  XXII.  25,  61,  4. 

"  Ikan  Ubi"  of  the  Malays  of  Pinang. 

Head  abore  pale  reddish  purple;  cheeks  pale  orange;  opereles 
bluish  silvery ;  back  pale  greenish ;  sides  pale  reddish  silvery,  with  a 
ailrery  longitudinal  band  beneath  the  lateral  line ;  abdomen  mother-of- 
pearl  ;  membrane  of  dorsal  fins  with  some  minute  oblique  black  lines, 
particuUrly  near  the  anterior  margin  of  the  spines  and  rays,  where 
tbey  in  some  form  faint  blackish  vertical  lines ;  the  rest  of  the  fins 
vhitish  or  pale  yellowish.     Iris  pale  golden. 

D  10  or  11—1/21,  C  17  V,  ^  ^/23,  Y  1/5,  P  15,  Br.  YI. 

Habit. — Sea  of  Pinang ^  Malayan  Peninsulaj  Singapore. 

Bay  of  Bengal,  estuaries  of  the  Ganges,  Macao,  Bantam, 
Batavia,     Tjilatjap,     Samarang,    Surabaya,  Passuruan, 
BangkaUang,  Makassar,  Celebes,  Sumbawa. 
,  Total  length,  1  foot. 

Although  this  species  occurs  at  Pinang  in  numbers  at  all  seasons,  it 
ia  never  very  plentiful.  Sillago  domina,  Gav.  and  Yal.  which  is  very 
Bomerous  at  Pondicherry,  Madras,  and  indeed  as  far  north  as  the 
Biottths  of  the  Ganges,  appears  to  be  unknown  st  Pinang  and  Singa- 
pore. The  length  given  of  the  present  species  is  the  greatest  observed, 
but  M«  Leachenault  has  seen  single  individuals  upwards  of  three  feet. 

Gen.  (jRANOSCOPtTs,  Gronov.  1754. 

Head  large,  depressed,  roug^  ;  eyes  and  mouth  vertical ;  lower  part 
of  preq>ercle  crenate ;  shoulder  with  a  strong  spine ;  branchiostegous 
rays  six ;  dorsal  fins  two,  or  both  united  into  one ;  vent  central. 

Uranoscopus  C06NAT17S,  CantoT. 

Head  above  and  back  pale  brownish  green,  dieeks,  sides  and  abdo- 
Bien  silvefy^  minutely  dotted  with  black;  jaws  blackish;  anterior 
dorsal  fin  black,  near  the  base  clouded  whitish;  posterior  dorsal 
whitish,  miiintdy  dotted  with  black  between  the  branches,  and  along 
the  upper  half  of  the  rays ;  caudal  bright  gamboge ;  the  membrane 
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between  the  branched  part  of  the  rays  white,  and  along  the  branches 
minntely  dotted  with  black ;  anal  and  rentral  fins  white ;  pectonb 
white,  minutely  dotted  with  black,  the  apex  of  each  ray  scarlet  Iris 
pale  golden  green,  blackish  towards  the  orbit ;  pupil  very  minnte,  like 
a  brilliant  black  point. 

D  3—1/15,  C  12^,  A  14,  V  1/5,  P  18,  Br.  VI. 

Habit. — Sea  ofFinang. 

^onki*  LENGTH,  5|  inch. 

Except  in  colours  and  in  the  number  of  fin-rays,  this  species  so 
closely  resembles  TJranoseoptu  scaber^  Uxm6,  that  it  will  be  sufficient 
to  point  out  the  difierences.  The  eyes  are  vertical,  and  the  very  small 
circular  pupils  are  directed  upwards,  but  the  level  of  the  orbit  is  some- 
what sloping,  the  outer  margin  being  lower  than  the  inner  ;  the  oibit 
itself  is  oval,  its  greatest  diameter,  equalling  the  distance  between  the 
eyes  across  the  vertex,  is  oblique,  slightly  diverging  forward  from  the 
medial  line  of  the  vertex.  The  length  of  the  head  from  the  lower  jtw 
to  the  nape  of  the  neck  slightly  exceeds  •)-  of  the  total,  but  mea> 
sured  to  the  apex  of  the  opercle  it  slightly  exceeds  i  of  the  total 
length.  The  anterior  process  of  the  infraorbital  bone  covering  the 
maxillary,  terminates  in  an  obliquely  downward  pointed  spine,  wbidi 
is  rugged  or  shagreened  like  the  rest  of  the  covering  of  the  head.  The 
lips  have  a  series  of  close  fleshy  papillae.  The  upper  maxillary  teeth 
are  in  two  series,  of  which  the  outer  is  the  more  minute,  those  in  the 
centre  of  the  inner  series  are  stronger  than  the  rest;  the  lower  jaw 
has  on  each  side  four  or  five  long,  distant,  recurved  teeth ;  on  the  sym- 
physis they  are  closer,  in  two  series,  of  which  the  inner  contains  the 
longer  teeth.  The  four  spines  of  the  lower  margin  of  the  preoperde 
are  placed  by  a  central  interval  in  two  pairs :  an  anterior,  and  a 
posterior.  Of  the  four  indentations  or  sh^low  depressions  of  the 
ascending  margin,  the  uppermost  is  the  smallest.  The  lower  part 
of  the  posterior  margin  of  the  opercle  has  a  finely  toothed  appearance, 
produced  by  some  oblique  ridges  terminating  there.  The  strong 
vertical  spine  of  the  subopercle  is  on  a  level  with  the  four  spines  of 
the  preopercle.  In  front  of  the  anterior  of  the  latter  is  a  small  brosd 
triangular  spine.  Between  and  beneath  the  angles  of  the  lomr 
jaw  appear  on  each  side  three  forward  pointed  spines,  of  which 
the  superior,  the  longest,  is  directed  obliquely  downward^  and  touches 
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the  oppoiite  one ;  the  other  two  pairs  are  vertical,  the  posterior  heing 
the  shorter.  The  scapular  spines  are  small,  but  distinct ;  the  humeral 
ipine  b  very  strongs  triangular  and  longitudinally  furrowed  like  a 
hayonet ;  its  length  is  little  less  than  \  of  the  pectoral  fin,  or  equal 
the  upper  margin  of  the  operde.  The  length  of  the  pectorals  equals 
I  of  the  total ;  the  inferior  eight  rays  are  thicker  than  the  rest.  The 
Tentrals  are  less  than  \  of  the  total.  The  anterior  dorsal  is  triangular, 
its  height  less  than  \  of  the  vertical  diameter  of  the  body,  which  is 
eontained  about  A\  times  in  the  total  length.  The  posterior  dorsal 
commences  with  a  short,  thin  spine,  which  so  closely  reclines  towards 
the  back,  that  it  easily  may  escape  observation  ;  the  first  three  rays  are 
midirided,  gradually  increasing  in  length ;  the  fourth  is  the  longest, 
about }  of  the  vertical  diameter  of  the  body ;  the  fifth  and  sixth  are 
shorter ;  the  rest  nearly  equal  about  \  of  the  length  of  the  fourth  ray* 
The  rays  of  the  anal  fin  are  somewhat  shorter,  but  not  thicker  than 
those  of  the  posterior  dorsal.  The  precise  shape  of  the  fin  could  not 
be  ascertained,  as  it  happened  to  be  somewhat  mutilated  in  the  only 
iodiridual  observed.  The  naked  space  behind  the  posterior  dorsal  and 
that  behind  the  anal,  is  a  little  more  than  -^  of  the  total  length ;  the 
eaudal  is  about  \.  The  space  on  the  back  between  the  lateral  lines  is 
covered  with  scales  like  those  of  the  rest  of  the  back,  sides,  and  the 
posterior  half  of  the  abdomen  ;  the  anterior  half  of  the  latter  and  the 
chest  are  apparently  naked.  Of  the  Asiatic  species,  described  by  M. 
M.  Cuvier  and  Valenciennes,  the  present  nearest  approaches  TJ.  mar" 
morahUj  which  differs  in  colours,  in  the  smaller  humeral  spine,  in 
baring  five  preopercular  teeth,  the  space  between  the  lateral  lines 
naked,  and  the  skull  is  shagreened  but  on  the  posterior  part  only.  The 
capadous,  leathery  stomach  contained  remains  of  minute  Crustacea 
and  mud ;  its  length  (4^  inch.)  a  little  less  than  •}■  of  the  total ;  that 
of  the  intestinal  canal  4^  inch.  There  were  eight  csscopyloric  appen- 
dages. The  gall-bladder  excessively  large,  elongated,  bottle  shaped, 
in  length  nearly  equalling  the  stomach,  transparent  pale  greenish.  The 
fishermen  of  Pinang  asserted  this  species  to  be  of  very  rare  occurrence 
tod  to  grow  bat  little  larger. 

Oen.  SpHTiLfiNA,  Artedi.     1738. 
Body  elongated  with  two  separated  dorsal  fins,  head  oblong,  with 
the  lower  jaw  projecting  in  a  point  beyond  the  upper ;  some  of  the 
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teeth  large,  pointed,  treDchant ;  pfeoperde  not  toothed ;  operde  with- 
oat  spines ;  branchial  rays  seven ;  ceecopylonc  appendages  nameroiis. 

Spht&jsna  jello,  Cuv.  and  Val. 

Russell  CLXXIV.  Jellow. 

Sphyrsena  jello,  Cuv.  and  Val.  III.  p.  349. 

Sphyrsena  jello,  B^anger,  Toy.  Zool.  p.  346,  PL  I.  Fig.  1. 

Sphyreena  jello,  Ruppell,  N.  W.  Fische,  p.  98. 

?  Sphyraena  jello,  Bleeker  :  Verh.  Batav.  Gen.  XXII.  24,  56,  4. 

Head  above  and  back  dark  greyish  green,  forming  on  the  upper  part 
of  the  sides  a  festooned  band,  intersecting  the  lateral  line ;  cheeks  and 
sides  pale  silvery,  abdomen  white ;  ventral  fins  whitish,  the  other  fins 
pale  yellowish;  dorsals,  caudal  and  pectorals  minutely  dotted  with 
black  near  the  margins.     Iris  pale  golden,  blackish  near  the  orbit. 

D  5—1/9,  C  17|,  A  1/B  or  9,  V  1/5,  P  13  or  14,  Br.  VII. 

Habit, — Sea  of  Pinang^  Singapore. 
Bay  of  Bengal,  Red  Sea. 

Total  length,  1  foot  6  inch. 

The  length  of  tbe  head  is  3^  of  the  total,  taken  from  the  sympbjais 
of  the  lower  jaw  to  the  centre  of  a  vertical  line  cutting  the  lobes  of  the 
caudal ;  but  taken  from  the  symphysis  to  the  centre  of  the  caadii 
itself,  the  head  is  3^  of  the  total.  The  horizontal  diameter  of  tbe  oval 
eye  is  -^  of  the  length  of  the  head.  The  opercle  terminates  in  two 
small,  flat,  membranous  points. 

At  Pinang  a  few  at  the  time  occur  at  all  seasons.  The  length  gives 
is  the  common,  but  according  to  Russell  an  individual  of  4  feet  hu 
been  observed.  In  one  examined  the  stomach  contained  remaias  of 
Trichiurus.    The  airvessel  is  long,  cylindrical. 

SfhyBmSNA  obtusata,  Cuv.  and  Val. 

?  Sphyrsena  chinensis,  Lac^p^de,  PI.  10,  Fig*  2 

Sphyrttua  obtusata,  Cav.  and  Val.  III.  350. 

?  Sphyrsena  obtusata,  Bleeker :  Verh.  Batav.  Gen.  XXII.  24,  56, 4. 

Head  above  and  back  dark  greyish  green,  paler  on  the  upper  part  of 
the  sides,  and  clouded  beneath  the  lateral  line,  cheeks  and  the  rest  rf 
the  sides  pale  silvery ;  abdomen  white ;  pectorals  and  ventrals  whitish. 
the  other  fins  and  the  iris  like  8.  jello* 

D  5—1/9,  C  17|,  A  \fi,  V  1/5,  P  13,  Br.  VII. 
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Habit. — Sea  of  Pinanff,  Singapore.  • 

Port  Jnckson,  Isle  of  France,  Malabar,  Pondicfaerry, 
Batavia,  Sarabaja. 

Total  length  :  2  feet  6  inch. 

The  length  of  the  head  from  the  symphysis  to  the  centre  of  the 
posterior  caudal  margin  is  about  i  of  the  total  length.  The  hori- 
lontal  diameter  of  the  oval  eye  is  \  of  the  length  of  the  head :  the 
eye  consequently  appears  comparatively  larger  than  in  4S.^>/A>.  The 
operde  terminates  in  a  single  flat,  membranous  point ;  the  preoperde 
is  not  Touadedy  but  almost  rectangular  ;  the  symphysis  of  the  lower 
jaw  is  obtuse,  and  less  prominent  than  in  5.  jelh.  There  are  but 
three  longer  teeth  (the  second,  third  and  fourth,)  in  front  on  each 
tide  of  the  palatals ;  the  rest  are  all  uniformly  small.  The  ventral 
fins  are  not  situated  opposite  the  anterior  dorsal,  at  the  termination 
of  the  pectorals,  but  in  front  of  the  anterior  dorsal,  opposite  the 
posterior  half  of  the  pectorals.  The  caudal  fin  is  less  deeply  cleft  than 
in  S.Jello.    At  Pinang  a  few  individuals  occur  at  all  seasons. 

Gen.  Polynemus,  Gronov,  1754. 

(Pentanemus,  Artedi,) 

Head  compressed,  covered  with  scales  ;  muzzle  obtuse,  prominent ; 
branchiostegous  rays  7 ;  pectoral  fins  with  distinct  appendages. 

Polynemus  tetrad actylus,  Shaw, 

?  Trigla  asiatica,  Linn^,  Syst.  1345. 
Russell  CLXXXIIL.  Maga  Jellee. 
Polynemus  tetradactylus,  Shaw,  T.  155. 
Polynemus  teria,  Buchan.  Ham.  224,  381. 
Polynemus  tetradactylus,  Cuv.  and  Val.  III.  375. 
(Icon,) — Polynemus  teria,  Grray :  III.  Ind.  Zool.  I.  PI.  92,  Fig.  2. 
Polynemus  salliah,  Cautor :  Journ.  Royal  As.  Soc.  Y.  166. 
Polynemus  quadrifilis.  Cantor :  1.  c. 

Polynemus  tetradactylus,  Swainson  :  Nat.  Hist.  Fish.  II,  234. 
Polynemus  tetradactylus,  McClelland :  Joum.  As.  Soc.  VIII. 
Polynemus  tetradactylus,  Royle:  On  Isinglass,  25,  26. 
Polynemus  tetradactylus,    Penny  Cyclop.  Vol.  XVIII.   p. 

360,  Note. 
6  o 
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Polynemus  tetradactylns,  BichardaoQ,  Report  1845,  218. 
PoljnemuB  tetradactylus»  Bleeker :  Yerh.  BataT.  Gea.  XXII. 

24,57. 
Ikan  Salangan,  *  Sinanghi,'  or  'Salanghi'  of  the  fiialajs. 

Head  silrery ;  back  and  sides  siWery  green ;  the  latter  beneath  the 
lateral  line,  silvery ;  abdomen  white  i  pectoral,  ventral  and  anal  fios 
gamboge  or  pale  orange ;  dorsals  and  caudal  greyish,  minutelj  dotted 
with  black,  their  margins  broad  blackish ;  filaments  white ;  iris  silveiy, 
metallic  green  at  the  upper  part  of  the  orbit. 

D  8  or  9—1/14  or  16,  C  17f  A  3  or  4/15  or  16,  V  lyS,  P  17,  Ffls- 
Mento  4,  Br.  YII. 

Habit. — Sea  of  Pimanfft  Sin^tqn»re,  Malayan  Peninwla,  Laneay. 
Bay  of  Bengal,  Gangetic  estuaries ;  Australia,  China,  Ban- 
tam, Batayia,  Tjilatjap,  Samarang,  Surabaya,  Bangkalisng. 

ToTAl*  I.BNGTH :  4  feet. 

It  is  highly  valued  as  an  article  of  food,  its  flavour  being  compaied 
with  that  of  salmon.  In  the  Straits  of  Malacca  single  indtvidnsls 
occur  at  all  seasons,  but  it  is  there  not  numerous  as  it  is  in  the  Bsj 
of  Bengal,  and  the  Gangetic  estuaries,  nor  of  such  gigantic  dimensioiis 
as  Buchanan  Hamilton  describes  it  to  attain  in  the  latter  locality.  Some 
individuals  which  in  1837  were  observed  in  the  Bay  of  Bengal,  sod 
by  the  native  fishermen  denominated  Salliah  or  Saeeolih,  I  was  indoeed 
to  consider  as  belonging  to  a  distinct,  although  closely  allied  specK9» 
(P.  Malliah.)  as  they  all  sgreed  in  presenting  one  dorsal,  and  two 
anal-spines  more  than  were  attributed  to  P.  ietradaetylui.  The  fol- 
lowing is  the  number  of  fin-rays  given  by  the  difierent  deseribers : 
Ruuell :  D  8—1/14,  C  22  ?     A  1/16,  V  1/5,  P  1 7. 

Buchanan  :         D  8—1/14,  C  15+,    A  2/15,  V  1 A  ?  17. 
Cuv.  and  Fal. :   D  8—1/15,  C  17,       A  1/16.  V  l/S,  P  17. 

The  first  anal  spine  is  very  minute,  and  as  well  as  the  succeeding  one 
or  two  almost  hid  by  scales,  particularly  in  larger  individnals.  Al- 
though the  figure  of  this  species  in  Buchanan  Hamilton'a  duplicate 
drawings  represents  the  anal  fin  with /bur  spines  and  fifteen  rays,  hit 
deseripdon  gives  but  2/15.  The  length  of  the  filaments  b  liable  to 
individual  variation,  and  ia  the  adult  they  are  comparatively  shorter 
than  in  the  young.  Normally  the  two  posterior  are  the  longest, 
etfttaOiog  the  length  of  the  head ;  the  first  is  but  (  of  the  fourth. 
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The  tscending  margin  of  the  preopercle  is  Tery  finely  toothed,  bat 
the  lowest  tooth  is  conspicuously  larger  than  the  rest.  The  lateral  line 
is  nearly  straight  from  its  posterior  half.  From  the  base  of  the  caudal 
k  eontinnes  sloping  a  little  downwards  on  the  lower  half  of  the  fin,  and 
divides  in  two  or  three  horizontal  branches,  which  reach  the  margin 
of  the  fin.  A  little  behind  the  place  where  the  cystic  and  hepatic 
ducts  jointly  enter  the  duodenum,  the  latter  sends  forth  three  branches 
whidi  again  terminate  in  innumerable  ccecopyloric  appendages.  This 
ipecies,  as  first  obserred  by  M.  M.  Cuvier  and  Valenciennes,  has  no 
air  vessel. 

PoLYNVMua  PLBBSius,  Broussonnct. 
Polynemns  plebeius,  Emoi,  Broussonnet :  Fasc.  I.  PI.  7. 
FolynemaB  plebeius,  Linn^  8yst.  1401. 
Bynni,  Bruce,  Appendix. 
Polynemus  plebeius,  Bloch. 

Polynemus  lineatus,  Lac^pMe  V.  409,  PI.  13,  Fig.  2. 
Polynemus  plebeius,  Shaw,  Y.  150,  PI.  125,  Bynni  Carp. 
Polynemus  niloticus,  Shaw,  t6ul.  151. 
Polynemus  commersonii,  Shaw,  ibid.  156. 

Polynemus  plebeius,  Cnv.  and  Yal.  III.  ^80.  E»ei.  Syn.  P.  sei&, 

Buehan,) 
Polynemus  plebeius,  Temminck  and  Schlegal  t  Fauna,  Jap.  Pise,  99, 

PI.  XI.  Fig.  1. 

Polynemus  plebeius,   McClelland,  Cal.  Journ.  of  Nat.  Hist.  Vol. 

III.  p.  185,  (Exel.  8yn.  P.  seie  and  the  aeeamp.  PL  VI.  jp.  mUJ 

Polynemus  plebeius,    Richardson :  Report  1845,  219,  (Bxei.  Syn* 

P.  Mele.) 
Polynemus  plebeius,  Bleeker,   Verb.   Batar.   Gen.  XXII.  25,  58. 

(Exel,  Syn.  P.  iele.J 

Head  above  and  back  greenish  grey,  or  pale  bluish  silvery ;  sides  pale 

liivery  ;  abdomen  white ;  fins  whitish  grey,  minutely  dotted  with  black ; 

dorsals,  caudal  and  pectorals  with  pale  blackish  margins.     Iris  sil rery, 

ttetallic  green  at  the  upper  part  of  the  orbit.     Filamenrs  white. 

D  8— 1/13  or  14,  C  17f  A  3/12  or  13,   V   1^,  P  13  or  14,  Fila- 
menu  5,  Br.  VII. 
HABfT. — Sea  ofPvMLng. 

Otaheiti,  Isle  of  Tanna,  Isle  of  France, 

6  o  2 
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Coast  and  estuaries  of  Coromandely  Japan»  Poljnesii, 
Batavla,  Samarang,  Surabaya,  Sampang,  Madura. 

Total  length,  1  foot : 

The  length  of  the  head  is  i  of  that  of  the  body,  measured  from  the 
muzzle  to  the  centre  of  the  caudal  margin  ;  but  in  the  length  taken 
from  the  muzzle  to  the  centre  of  a  vertical  line  cutting  the  lobes  of  the 
caudal,  that  of  the  head  is  contained  4^  or  five  times,  according  to  the 
individually  varying  length  of  the  caudal  fin.  The  horizontal  diameter 
of  the  eye  is  contained  3^  times  in  the  length  of  the  head.  The  preoperde 
is  more  finely  toothed  thnn  it  is  in  P.  tetradaetyitu  :  the  lowest  tooth 
b  longer  than  the  rest.  The  anterior  dorsal  fin  commences  opposite 
the  posterior  extremity  of  the  operde,  the  extent  of  the  base  being} 
of  the  length  of  the  third  spine.  The  posterior  dorsal  commences  a 
little  in  front  of  the  anal,  the  extent  of  its  base  equalling  the  length  of 
the  third  dorsal  spine*  The  distance  between  the  two  fins  exceeds  by 
\  the  extent  of  the  base  of  the  anterior  dorsal,  while  it  is  but  little  kss 
than  the  extent  of  the  base  of  posterior  dorsal.  The  two  or  three  pos- 
terior filaments  are  longer  than  the  pectoral  fin.  The  lateral  line  is 
nearly  straight  towards  the  root  of  the  caudal,  over  which  it  extends  in 
a  downward  slightly  oblique  direction  to  a  little  beneath  the  deft. 
The  caudal  fin  is  more  or  less  deeply  cleft,  the  upper  lobe  in  some 
individuals  is  longer  than  the  lower ;  both  are  pointed,  biit  neithtfr  ter- 
minates in  a  filament.  In  a  fresh  state  no  longitudinal  dark  lines 
appear  on  the  body,  but  in  the  young  three  or  four  of  the  scales  of  the 
lateral  line  near  its  origin,  are  densely  dotted  with  black,  so  as  to  ap- 
pear like  a  blackish  serrated  spot.  The  individuals  observed  at  Fi« 
nang  differ  from  the  description  of  P.  plebeius  by  M.  M.  Curier  and 
Valenciennes  in  having  three  or  four  pectoral  rays  less,  and  three  anal 
spines  instead  of  two,  but  the  first  of  the  three  is  so  short,  and  so  bid 
by  the  scales,  that  it  easily  may  escape  observation.  In  other  extenal 
characters  there  is  no  .difference,  and  they  also  agree  in  presenting  a 
great  number  of  coecopyloric  appendages,  and  in  having  an  elongated 
narrow  airvessel,  without  appendages*  At  Pinang  this  species  is  of 
rare  occurrence,  and  of  the  few  observed,  the  largest  measured  bat  one 
foot  in  length.  Its  value  as  a  fish  yielding  isinglass  requires  to  be 
ascertained  in  localities  which  it  frequents,  and  where  it  attains  its  Ml 
Me :  4  ft. 
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PoiiYNBMVS  INDICU8,  SliaW. 

Russell  CLXXXIV.  Maga  Booshee. 

Polynemas  indicus,  Shaw,  V.,  155. 

Polynemas  aele,  Bachanan,  226,  381. 

Polynemofl  uronemus,  Cav.  and  Val.  III.  385. 

Polynemus  indicus,  Swainson,  Nat.  Hist.  Fish,  II.  234. 

Polynexnua  sele,  McClelland,  Joarn.  As.  Soc.  Vol.  VIII.  p.  203,  Plate. 

Poljnemos  scle.  Cantor,  Proc.  Zool.  Soc.  Pt.  VII. 

Polynemas  sele,  McClelland,       iGal.    Jonrn.   N.    H.  Vol.  IL.  p. 

Poljnemns  ploteos,  McClelland,  J  450. 

Poljnemos  plebeins,  McClelland,      .^ 

PolTnemas  sele,  McClelland,  I  Ibid  Vol.  III.  pp.  179,  181, 

Poljnemas  lineatus,  McClelland,        f  PI.  YI. 

Polynenms  gelatbosus,  McClelland, -^ 

PoljnemaB  nronemus.  Blocker,  Verb.  Batav.  Gen.  XXII.  25,  58. 

Ikan  Kdrow  of  the  Malays. 

Head  aboTe  dark  bluish,  or  greyish,  lighter  greyish  on  the  sides ; 
abdomen  white;  opercle  bloish  silvery  with  a  blackish  spot  on  the 
npper  half;  the  body  everywhere  more  or  less  densely  dotted  with 
black ;  pectorals  black,  the  other  fins  greyish  or  bluish  white,  dotted 
irith  black,  often  so  densely  as  to  give  the  dorsals,  ventrals,  the  anal 
and  the  caudal  a  blackish  appearance ;  the  filaments  of  the  caudal 
bbes  black ;  the  anterior  half  of  the  pectoral  filaments  white,  the 
posterior  blackish.     Irish  silvery. 

D  8—1/13  or  14,  C  17|,  A  3/11  or  12,  V  1/5,  P  13  or  14,  Fila- 
nents  5,  Br.  VII. 

Habit. — Sea  of  Pinang,  Singapore,  Malayan  Peninsula* 

Pondicherry,  Madras,  Yizagapatamy  estuaries  of  the  Ganges, 

Surabaya. 

TOTJLL  LENGTH  :    3  fect. 

The  length  of  the  head  is  contained  about  3^  times  in  that  of  the 
body,  measured  from  the  muxsle  to  the  centre  of  the  caudal  margin. 
The  horizontal  diameter  of  the  eye  is  about  ^  of  the  length  of  the 
bnd.  The  ascending  margin  of  the  preopercle  is  more  strongly 
toothed  than  in  P.  plebeius,  the  lowest  tooth  being  the  longest.  The 
anterior  dorsal  commences  behind  the  termination  of  the  opercle, 
opposite  the  second  half  of  the  pectoral  fin,  the  extent  of  its  base 
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being  nenr\j  equal  to  the  length  of  the  fourth  spine.  The  posterior 
dorsal  commences  considerably  in  front  of  the  anal»  the  extent  of  its 
base  equalling  the  third  dorsal  spine.  The  distance  between  the  two 
fins  is  nearly  equal  the  base  of  the  anterior  dorsal.  The  two  or  three 
posterior  or  upper  filaments  are  longer  than  the  pectoral  fins.  In  the 
young  they  are  comparatively  larger :  one  or  two  reaching  to  the  anal 
fin.  The  lobes  of  the  caudal  fin  are  unequal,  the  lower  being,  geser- 
ally,  but  not  always,  the  longer.  The  length  of  the  caudal  filaments 
is  greater  in  the  very  young,  in  which  the  lower  almost  equals  the 
length  of  the  body.  The  lateral  line  proceeds  nearly  straight  to  the 
centre  of  the  root  of  the  caudal,  from  whence  it  is  continued  obliquely 
downwards  over  the  lower  lobe.  The  most  striking  character  by  which 
this  species  at  once  may  be  distinguished  from  P,pleheuu  is  the 
structure  of  the  lurvessel,  of  which  M.  *M.  Cuvier  and  Valendennes 
observe :  *'  its  membrane  is  silvery,  thick,  the  general  form  oval.  It 
occupies  the  whole  length  of  the  stomach,  terminating  behind  in  a 
very  sharp  point,  which  penetrates  the  thick  of  the  tail  over  the  first 
interspmal  of  the  anal.  It  adheres  to  the  third,  fourth,  fifth,  sixth 
and  seventh  abdominal  vertebrae.  From  both  sides  towards  the  ventnl 
surface,  proceed  twenty-eight  to  thirty-five  appendages,  which,  with 
the  exception  of  the  three  last  ones,  have  two  roots,  but  tenninate  ia 
a  single  sharp  point.  Above  each  of  these,  towards  the  dorsal  sor&ee, 
appear  one  or  two  others.  All  the  appendages  penetrate  the  thidc  of 
the  muscles,  and  are  slightly  directed  towards  the  back  of  the  fish.** 
(Hist.  Nat.  des  Poiss.  T.  III.  p.  285.)  Also  this  species  is  distin- 
guished by  a  very  great  number  of  coecopyloric  appendages^  divided 
in  two  portions :  one  containing  the  longer  and  larger,  adheres  to  the 
stomach,  the  other  to  the  intestine.  At  Pinang  single  individnik 
occur  at  all  seasons,  but  numbers  are  taken  from  June  to  August. 
The  weight  is  commonly  from  4  to  6  ib,  seldom  exceeding  20.  Hie 
airvessel  of  a  good-sized  fish  when  dried,  and  ready  for  the  market  in 
China,  weighs  upwards  of  2  ounces,  is  considered  very  good  isinglass, 
and  fetches  25  to  30  Spanish  Dollars  per  Pikul.  The  fish  itself  is 
valued  as  an  article  of  food,  although  less  so  than  P.  tetradaet^lui. 

Synonymy  of  Polynetmu  indicus* 
Ruwellt  the  first  describer  of  this  species,  has  also  published  tlK 
only  correct  figure,  No.  CLXXXIV.     His  formula  of  the  fin-raytis: 
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D  8—1/14,  C  20,  A,  3/13,  V  1/5,  P  17. 

Skaw,  quoting  tlie  deBcriptio&  of  Russell,  named  the  species  P.  indU" 
em,  which  denomiaatioii,  however  objectionable,  claims  priority. 

Buekattan  HamUton  described  this  species  as  P.  «e^,  which 
be  obsenred  strongly  resembles  the  description  of  Russell's  No. 
CLXXXIV.  but  he  strangely  misunderstood  Russell's  formula  of  the 
losl  fin,  so  as  to  belicTe  that  it  expressed  **  two  fins  behind  the  vent," 
and  eonduded  that  P.  9ele  must  be  identical  with  P.  pleMut.  As  to 
the  identity  of  P.  seU,  there  can  be  no  doubt,  as  there  exists  in  the 
jnplieste  series  of  Buchanan's  drawings,  a  coloured  figure,  which 
akhoogh  not  quite  correct,  it  is  but  justice  to  add,  is  far  superior  to  the 
two  copies  of  the  drawing  published  by  Mr.  McClelland. 

if.  M,  Cuvier  and  Valenciemut^  who  could  judge  of  P.  tele  but  by 
the  in  part  erroneous  description  of  Buchanan,  admit  on  his  authority 
its  identity  with  P.  Mele^  not  however  without  expressing  a  doubt. 

Mr.  MeClelland,  in  Jmtm.  As.  Soc.  Vol.  VIII.  p.  203,  published  a 
dfiseription  of  ^'Polynemus  «efo."  and  a  copy  of  the  drawing  in  Bucha- 
hq's  dnpUcate  series.    The  fin-rays  are  given  as  follows : 

D  7—14,  C  20  (?),  A  12  or  13,  V  6,  P.  13. 

The  airveesel  is  described  as  '*a  large  spindle-shaped  organ  about 
bdf  the  length  of  the  fish,  thick  in  the  middle  and  tapering  towards 
the  extremities  where  it  ends  in  front  by  two,  and  behind  by  a  single 
tendenous  cord ;  similar  small  tendenous  attachments,  about  twenty- 
two  in  number,  connect  it  on  either  side  to  the  upper  and  lateral  parts 
of  the  abdominal  cavity.'*  The  characteristic  form  of  this  organ  was 
first  observed  by  M.  M.  ^Gnvier  and  Valenciennes,  and  a  reference  to 
their  description  of  P.  uronemut  (P.  indieus,  Shaw)  might  have  proved 
the  identity  of  that  and  P.  sele.  Notwithstanding  the  distinctive 
cksiacfter  presented  by  the  airvessel  of  this  species,  Mr.  McClelland 
in  an  editorial  ''On  the  East  Indian  Isinglass"  (Cal.  Joum.  of  Nat. 
Hist.  YoL  III.  p.  179)  asserts,  **Polynemu9  plebeim,  P.  Uneatus 
•od  P.  eelff  are  names  which  have  been  proposed  by  different  authora 
far  the  same  species,"  and'  suggests  as  a  more  i^ppropriate  name  a 
ae*  one  of  his  own:  P.  ffelati$ta9U9^  Mr.  McClelland  quotes  a  trans* 
btbn  of  the  description  of  Polynemn^  plebeius,  by  M.  M.  Cuvier 
tnd  Valenciennes,  in  which  it  i&  distinctly  observed,  that  this  speciea 
**haaa  very  large  swimming  bladder,  thin,  and  without  appendages." 
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Yet  Mr.  McClelland^  by  waj  of  illostrating  the  description  of  thii 
species  without  appendage*  to  the  air  veeeel,  has  republished  a  eopj  of 
Buchanan's  drawing  of  P.  eele  (1.  c.  PI.  VI.)  the  airvessd  of  wfaidi 
Mr.  McClelland  himself  had  prerionsly  (Joum.  As.  Soc.  Vol  YIII. 
1.  c.)  described  as  prestenting  on  either  side  about  "  twenty-iwo  tendi' 
turns  attachments.**  Thus,  in  a  paper  avowedly  written  to  call  attentios 
to  the  airvessel  (the  isinglass)  of  one  species,  and  to  instruct  the  reader 
how  to  distinguish  this  species  from  others,  not  only  are  two  spedes 
confounded,  but  the  confusion  is  increased  by  publishing  a  descriptioii 
of  a  species,  totally  distinct  from  the  one  intended  to  be  deseribed, 
and  by  illustrating  that  description  by  means  of  a  figure  of  another, 
dififerent  species. 


PoLYNBifUS  8BXTAEIUS,  Bloch,  Schncidcr. 

Polynemus  sextarius,  Bl.  Schn.  18,  PI.  4. 

Polynemus  sextarius.  Cut.  and  Val.  III.  388. 

Polynemus  sextarius,  Bleeker,  Berh.  Batav.  Gen.  XXII.  59. 

Young.  Head  above  and  back  yellowish  green,  lighter  on  the 
sides;  abdomen  pale  silvery;  opercle  silvery  with  a  blackish  spot; 
another  black  spot,  nearer  the  back,  between  the  head  and  the  anterior 
dorsal ;  fin-membranes  greyish  white,  minutely  dotted  with  bla^ 
towards  their  free  margins;  filaments  white.  Iris  silvery,  blaek 
towards  the  upper  part. 

D  8—1/12,  C  17i*,  A  3/12,  V  \/b,  P  14,  Filamente  6,  Br.  VII. 

Habit. — Sea  of  Pinang. 

Tranquebar,  Coromandel,  Batavia. 

Total  length  :  4  inch. 

The  length  of  the  head  is  \  of  the  total  measured  from  the  mnale 
to  the  centre  of  the  posterior  caudal  margin.  The  orbit  is  onl 
obliquely  situated :  its  greatest  diameter,  parallel  to  the  upper  jaw,  is 
\  of  the  length  of  the  head.  The  ascending  margin  of  the  preopeide 
is  finely  toothed,  the  lowest  tooth  longer  than  the  rest.  The  lengCh 
of  the  third  dorsal  spine,  the  longest,  is  little  less  than  the  greatat 
vertical  diameter  of  the  body ;  the  length  of  the  second  dorsal  spine 
equals  the  extent  of  the  base  of  the  anterior  dorsal  fin.  In  hdght  die 
fin  itself  slightly  exceeds  the  posterior.  The  lateral  line  is  oesrij 
straight ;  from  the  root  of  the  caudal  it  deviates  a  little  downwsids 
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pioeeedji^  to  the  posterior  mai^  of  the  lower  lobe.  The  filament 
nearest  the  pectoral  is  a  little  longer  than  the  rest,  its  length  nearly 
equalling  that  of  the  head ;  the  other  five  are  nearly  equal.  A  solitary 
individoal  occurred  at  Pinang  in  1843.  As  observed  by  M.  M.  Cuvier 
and  Yalaaciennes,  the  airvessel  is  excessively  small,  pointed  at  both 
eztremitiesy  of  the  shape  and  size  of  a  grain  of  oats. 

PoLYNEMUS  HEX  AN  EMUS,  Cuv.  and  Val. 

Polynemus  hexanemus,  Cuv.  and  Yal.  III.  389. 

Polynemos  hexanenius,  Sleeker :  Verb.  Batav.  Gen.  XXII.  25,  59. 

Head  above  and  back  yellowish  green,  abdomen  pale  silvery ;  fin- 
membranes  pale  yellow  minutely  dotted  with  black,  particularly  the 
pectoral  fins  which  have  a  black  appearance ;  filaments  white.  Iris 
sflvery,  dotted  with  black  towards  the  upper  orbital  margin. 

D  8—1/12,  C  17f  A  3/11,  V  1/5,  P  13,  FUaments  6,  Br.  VIL 

Habit. — Sea  of  Pinang. 

Batavia,  Samarang,  Pasuman. 

Total  i^ngth  :  4  inch. 

The  length  of  the  head  is  \  of  the  total,  measured  from  the  muzzle 
to  the  centre  of  the  posterior  caudal  margin.  The  orbit  is  oval, 
sitiiated  as  in  P.  »exiarius :  its  greatest  diameter  is  contained  3^  times 
in  the  length  of  the  head,  in  consequence  of  which  the  eye  appears 
eomparatively  smaller  than  in  the  preceding  species.  The  ascending 
margin  of  the  preopercle  is  finely  toothed,  the  lowest  tooth  being 
stronger  than  the  rest.  The  first  dorsal  spine  is  minute  and  almost 
Ud  by  the  scales.  The  length  of  the  third  and  fourth  dorsal  spines, 
the  longest,  are  but  about  •{-  of  the  greatest  vertical  diameter  of  the 
body.  The  length  of  the  second  dorsal  spine  is  a  little  less  than  the 
extent  of  the  base  of  the  anterior  dorsal  fin.  In  height  the  fin  itself 
is  somewhat  less  than  the  posterior,  the  reverse  of  which  is  the  case 
in  P.  sextarius.  At  the  root  of  the  caudal  fin  the  hitherto  straight 
lateral  line  deviates  a  little  downwards^  and  then  again  continues  straight 
towards  the  centre  of  the  margin.  The  scales  of  the  body  have  a 
short  ruaed  line  in  the  centre,  producing  series  of  continued  lines 
parallel  to  the  lateral.  The  second,  third  and  fourth  filaments  from 
the  pectoral  fin,  are  the  largest,  greatly  exceeding  the  length  of  the 
head,  almost  extending  to  the  anal  fin ;  the  rest  are  nearly  equal,  some- 
what shorter.  From  the  description  of  M.  M.  Cuvier  and  Valenciennes, 

6  p 
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founded  upon  a  drawing  by  M.  M.  Kuhl  and  Van  Hasaelt,  the  preicBt 
principallj  differs  in  the  comparative  shortness  of  the  2^,  3^,  sod 
4^^  pectorsl  filaments.  Although  not  extending  to  the  candal  fin,  tbej 
are  the  longest,  and  thus  retain  the  relative  dimensions.  As  these 
organs  are  liable  to  individoal  variations  in  all  the  other  species,  there 
appears  no  reason  to  doubt  the  identity  of  the  present  and  P.  Aera- 
nemvs.  From  P.  xanthanemu8,  Cuv.  and  Val.  the  present  differs  in 
the  lineated  scales,  and  in  the  length  of  the  caudal  lobes,  being  more 
than  i  of  the  total.  A  single  individual  was  observed  at  Pinang  in 
1844. 

POLTNBMUS  HEFTADACTTLUS,  CuV.  and  Val. 

Polynemus  heptadactylus,  Cnv.  and  Val.  Ill,  390. 

Polynemusheptadactylus,  Bleeker :  Verb.  Batav.  Gren.  XXII.  25,  60. 

Head  above  and  back  yellowish  green ;  sides  beneath  the  latenl 
line  and  abdomen  pale  silvery ;  fin-membranes  pale  yellow,  minntelj 
dotted  with  black,  particularly  the  pectoral  fins  which  have  a  blsck 
appearance ;  filaments  white ;  the  points  of  the  four  superior,  nearest 
the  pectorals,  bright  yellow.  Iris  silvery,  blackish  towards  the  upper 
margin  of  the  orbit. 

D  8—1/12,  C  17|f.  A  3/11,  V  ]/5,  P  13,  Filaments  7,  Br.  VII. 

Habit. — Sea  of  Pinang. 

Batavia,  Cheribon,  Samarang. 

Total  lbngth  :  4f  inch. 

In  colours,  general  outline,  and  relative  proportions  this  spedes  so 
greatly  resembles  P.  hexanemus  that  no  difference  can  be  assigned,  but 
the  additional  seventh  filament.  The  straight  lateral  line  deviates 
slightly  downwards  at  the  root  of  the  caadal ;  on  the  middle  of  the 
fin  it  divides  in  two  parallel  branches,  which  tenninate  in  the  centre  of 
the  posterior  margin.  The  scales  have  a  raised  central  line,  forming 
series  of  continued  lines,  parallel  to  the  lateral  Une.  The  two  filaments 
nearest  the  pectoral  fins  and  the  seventh  are  equal,  shorter  than  the 
other  four  which  extend  to  the  anal  fin.  The  ascending  margm  of  the 
preopercle  is  toothed  as  in  P.  hexanemus.  According  to  M.  M. 
Cuvier  and  Valenciennes  the  present  in  forms  and  colours  so  doselv 
resembles  the  American  species :   P.  plumieri,  (Lac^p),*  that  thev 

*  P,   virgimiemt,    Linn^  ? — P,  paradittnu,    Bloch.^Fo/yilaetyto 
X^ac^p.— P.  §!merieanu$f  Cav.  and  Val. 
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ctn  assign  do  distinguishing  characters. — Nevertheless,  the  two  are 
specifically  distinct.  The  American  species  is  described  as  having  a 
large,  thin  air-vessel,  without  appendages,  and  numerous  small  coeca. 
P.  keptadaetylus  has  but  four  rather  large  coecopjloric  appendages, 
and  no  airvessel.  At  Pinang  it  is  of  very  rare  occurrence.  Of  three 
indiriduak  observed,  none  exceeded  the  length  given. 

Gen.  Mullus,  Linni  1766. 

Sob.  6kn. — Htpbnbus,  Cuvievy  1829. 

Resembling  Mullus^  but  with  teeth  in  both  jaws ;  some  with  velvety 
teeth  on  the  palate  and  vomer ;  opercle  generally  terminating  in  a 
•harp  point. 

1.  With  velvety  teeth  in  bothjawe,  on  the  palate  and  vomer, 

Hypbmbus  vittatus,*  (ForskSl)  Var.? 

Young.  Head  above  and  back  pale  bronze,  with  a  whitish  band 
above  the  lateral  line,  along  which  the  ground  colour  appears  like  a 
blaish  line ;  sides  and  abdomen  pale  silvery ;  a  yellow  longitudinal 
band  from  the  posterior  angle  of  the  eye,  at  first  beneath  the  lateral 
line,  which  it  intersects  a  little  in  front  of  the  caudal  fin ;  a  second 
paler  yellow  band  from  the  pectoral  to  the  root  of  the  caudal ;  cheeks 
and  opercles  silvery;  opercle  with  a  pale  crimson  spot  continued 
obliquely  down  the  preopercle ;  a  second  smaller  spot  over  the  point 
of  the  opercle  and  the  root  of  the  pectoral ;  dorsals  with  two  or  three 
transversal  blackish  bands ;  caudal  pale  yellowish  with  a  broad  blackish 
margin ;  pectorals  white ;  rays  of  anal,  ventrals  and  the  gular  filaments 
pale  yellow.     Iris  pale  golden. 

Older.  Head  above  Indian  red,  continued  on  the  back  ;  cheeks  and 
opercles  silvery  rose-coloured  ;  caudal  pale  orange  with  a  broad  black- 
ish maigin.     Iris  golden  crimson. 

D  8— 1/«,  C  15^,  A  1/S  or  7,  V  1/5,  P  15  or  16,  Br.  IV. 

Habit. — Sea  of  Pinang. 

ToTAi.  LENGTH  :  5  bch. 

*  JMiM  vitMut,  Forakal  Fanna  Arab.  31,  No.  28.— lf«//iw  viitaiui,  Linn^  : 
8jst.  134l.»LMepMe,  III.  PI.  14,  Ilg.  l.^Mullui  barbatw,  Bloch-Schneider, 
79.— BosieU  CLVIII.  Brndi  GoolMnda.-^MuOut  bandi,  Shaw  IV.  615.— IfallM 
niUtnt,  Shaw  lY.  616,  PI.  S9.^Upenmu  tUiMiw,  Cqt.  and  Yal.  III.  448. 

6  p  2 
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M.  M.  Gavier  and  Valenciennes  count  7  spinea  in  the  anterior 
dorsal ;  Rnssell  gives  8,  and  correctly  fignres  the  first  as  being  verj 
small.     Single  small  individuals  occur  at  Pinang  at  all  seasons. 

2.  With  velvety  teeth  in  hothjawi;  palate  toothless, 

Hypenetjs  flavolineattjs^*  (Lac^p^e)  Var. 

Head  above  and  back  pale  bluish  brown  or  bronze ;  cheeks,  sides 
and  abdomen  pale  greenish  silverj ;  from  the  lower  part  of  the  orbit 
a  vertical  crimson  streak ;  opercle  and  the  root  of  the  pectorals  crim- 
son ;  on  each  side  beneath  the  lateral  line  a  broad  longitudinal  orange, 
or  rust-coloured  band,  intersecting  the  lateral  line  at  the  commence- 
ment of  the  posterior  dorsal,  and  terminating  above  it  at  the  root  of 
the  caudal ;  fins  pale  yellow ;  dorsals  and  caudal  each  with  three  or 
four  oblique  waved  reddish  bands ;  lower  part  of  anal  and  ventnh 
pale  reddish ;  gular  filaments  yellow.     Iris  golden. 

D  7  or  8—9,  C  15f,  A  7,  V  1/5,  P  14  or  15,  Br.  IV. 

Habit. — Sea  of  Pinang, 

Total  length  :  5f  inch. 

M.  M.  Cuvier  and  Valenciennes  count  7 — 9  in  the  dorsal  fins ;  is 
some  individuals  however,  a  very  minute  spine  precedes  the  longest 
Those  observed  at  Pinang  appear  principally  to  differ  from  H.Jtae^' 
lineatus  in  having  waved  reddish  bands  on  the  dorsals  and  caudal  fins. 
It  must  however  be  observed  that  these  bands  become  totally  obliterated 
shortly  after  death.  The  lateral  band  remains,  but  it  changes  to 
blackish.  In  other  characters  this  fish  agrees  with  the  description  of 
H,Jlavolineatu8,  The  length  of  the  head  is  contained  4}  times  in 
the  total,  measured  to  the  centre  of  the  caudal  margin ;  the  greatest 
vertical  diameter  of  the  body  is  5^  of  the  total ;  the  eye  occupies  about 
the  third  fourth  from  the  muzzle,  its  diameter  equalling  ^  of  the  length 
of  the  head.  The  distance  between  the  two  dorsals  equals  the  extent 
of  the  base  of  the  posterior,  but  is  somewhat  less  than  that  of  the 
anterior.  The  ramifications  of  the  lateral  line  consist  of  5  or  6 
branches  on  each  scale,  of  which  three  or  four  are  directed  obliqaelj 
upwards,  one  downwards.  The  root  of  the  scales  has  four  or  £« 
crenulations.    The  filaments  are  rather  thick,  fleshy,  slightly  exceeding 

*  Mullut  floffolineaiutf  Lac^pede  III.  406.— ift(//ttt  aureO'VittutMg,  SfaivIV. 
618. — Vpenetuflavolineatutt  Cavier  and  Valenciennes  III.  456. 
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the  commissure  of  the  gill^openings.     Single  indiTiduaU  occur  at  all 
setsons  at  Pmang. 

Fam.  CATAPHRACTOID^. 

GvN.  Pi^ATTCKPHALUS,  (Bloch,  Schneider  ISOl)  Cuv.  and  Val, 

Head  much  depressed  with  trenchant  edges,  armed  with  spines, 
bodj  coyered  with  scales ;  ventral  fins    five-rayed,  widely  separated 
ftom  each  other,  owing  to  the  lengthened  and  flattened  shape  of  the 
pehic  bones ;  palate  with  sharp  teeth ;  branchiostegons  rays  7. 
Platyc£phali78  insidiator  (Forskal). 

Cottos  insidiator  Forskal,  Fauna  Arab,  25,  No.  8. 

Cottus  insidiator,  Linn6 :  Syst.  1213. 

Callionymus  indious,  Linn^ :  Syst.  1153. 

Cottus  spatula,  Bloch,  PK  224. 

Batrachus  indicus,  Bloch :  43. 

Callionymus  indicus,  Bloch,  59. 

Calliomorus  indicus,  Lac^pMe  II.  344. 

Cotte  mad^asse,  Lac^p^de,  III.  248,  PI.  1 1,  Fig.  i,  2. 

Fhtycephalus  spatula,  Bloch-Schneider,  59. 

Russell  XLYI.  Irrwa. 

Cottus  insidiator,  Shaw  IV.  260. 

Cottus  madagascariensis,  Shaw  IV.  261,  PI.  37. 

ColHomoms  chacca,  Buch.  Ham*  133,  373. 

Platycephalns  insidiator,  Cuvier  and  Val.  IV.  227. 

(Icon)  Platycephalns  chacca,  Qray :  111.  Ind.  Zool.  II.  PI.  93,  Fig.  2. 

Platycephalns  insidiator,  Temm.  Schl.  Fauna  Japon.  Pise.  39,  PI. 

XV.  Fig.  1. 

Platycephalns  insidiator,  Richardson  Rep.  1845,  216. 

Platycephalns  insidiator,  Bleeker,  Verb.  Batay.  Gen.  XXII.  6. 

Head  above  and  back  greenish  or  brownish  grey  with  a  few  smaller 
and  larger  dark  brown  scattered  spots  ;  sides,  from  a  little  below  the 
lateral  line,  and  abdomen  white ;  fin  membrane  of  the  caudal  white, 
onmge  or  yellow  at  the  base  and  along  the  rays ;  the  base  indistinctly 
spotted  with  brown ;  the  upper  and  lower  angle  black,  between  both 
three  longitudinal,  somewhat  oblique  black  bands,  liable  to  individual 
variations,  the  membranes  of  the  other  fins  whitish,  transparent ;  the 
dorsal,  ventral  and  peetoral  rays  more  or  less  distinctly  annulated  with 
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brown.    Iris  pale  golden  green ;  pupil  black,  heart-shaped  bj  a  pointed 
lobe  descending  from  the  upper  margin  of  the  iris. 

D  1—8—1—13,  C  15t,  A  13,  V  1/5,  P.  18  or  19,  Br.  VIL 

Habit. — Sea  of  Pinang, 

Sea  of  Madagascar,  Red  Sea,  Moluccas,  Seas  of  China  ind 
Japan,  Batavia,  Bay  of  Bengal,  estuaries  of  the  Ganget. 

Total  length  :  1  ft.  6  inch. 

M.  M.  Cuvier  and  Valenciennes  count  8  spines  in  the  anterior 
dorsal  fin  ;  at  a  short  distance,  however,  in  front  of  the  first  of  these 
eight,  b  a  very  small  isolated  reclining  spine,  and  in  the  spiee 
between  the  eighth  spine,  and  the  first  ray  of  the  posterior  doraiL 
slightly  nearer  the  latter  than  it  is  the  former,  is  another  very  minute 
isolated  reclining  spine,  which  thus  make  the  whole  number  of  spines 
10  instead  of  8.  The  first  and  the  tenth  spines  are  so  minute,  and  ia 
the  living  fish  so  hid  in  the  scales,  that  they  easily  escape  notiee. 
Russell,  indeed,  in  PI.  XLVI.  correctly  gives  the  tenth  spine,  and  hit 
description  counts  9 — 13  in  the  dorsal  fins. 

This  as  well  as  the  following  species  of  Platyeephalua  is  oecasionsllj 
taken  in  the  fishing  stakes  placed  along  the  coasts  ;  they  are  all  capa- 
ble of  sustaining  life  some  little  time  out  of  water.  They  are  eatm  bj 
the  natives. 

Platycxphalus  clavulatus.  Cantor. 

(ToungT) — Head  above,  operdes,  back  and  sides  pale  reddieh 
brown ;  beneath  and  behind  the  posterior  dorsal  fin  some  large  patehei 
of  a  lighter  brown ;  along  the  anterior  half  of  the  back  some  distant 
brown  dots ;  along  the  lateral  line  a  more  regular  series  of  distiat 
brown  dots ;  abdomen  and  sides,  from  a  little  below  the  lateral  line, 
white;  from  behind  the  ventral  fins  minutely  dotted  with  brown; 
cheeks  whitish,  minutely  dotted  with  brown,  and  with  two  short  vnti- 
cal  brown  streaks  beneath  the  orbit;  membrane  of  anterior  doivl 
minutely  dotted  with  brown ;  the  upper  half  so  closely  so,  as  to  aeqoiie 
a  blackish  appearance ;  posterior  dorsal  whitish,  each  ray  with  one  or 
two  brown  dots  at  the  upper  part ;  caudal  membrane  whitish,  minatdj 
dotted  with  brown  ;  at  the  root  an  indistinct  semicircular  brown  band, 
near  the  margin  some  irregular  brown  spots,  which  near  the  lower  part 
are  confluent,  forming  an  oblique  band ;  anal  whitish  ;  ventiab  and 
pectorals  minutely  and  so  closely  dotted  with  brown,  as  to  ban  * 
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ixlaekish  appeanmce ;  the  apper  six  or  seren  pectoral  rays  white,  anna- 
lated  with  brown,  the  19^^  and  20^  raj,  white*  Iris  pale  greenish 
golden,  minutely  dotted  with  brown ;  pnpil  heart-shaped. 

D  8—11,  C.  15f,  A  11.  V  1/5,  P  20,  Br.  VII. 

Habit. — Sea  ofPinang. 

TinAis  UBNOTH  :  5|  inch. 

The  length  of  the  head  is  contained  nearly  3^  times  in  the  total ; 
the  eye  occupies  the  second  fourth  part  from  the  muzzle ;  the  distance 
between  both  eyes  b  less  than  one  half  of  the  vertical  diameter  of  the 
eye.    The  nasal  bone  is  rough,  but  without  spines.  At  the  commence- 
ment of  the  supraorbital  crest  is  a  reclining  spine,  on  the  posterior  half 
three  smallerj  and  on  its  continuation  along  the  sides  of  the  occiput  are 
two  distant  spines ;  from  the  orbit  along  the  upper  margins  of  the 
opeides  proceed  5  small  gradually  backwards  increasing  spines ;  the 
operde  has  two  backwards  diverging  linear  crests  without  spines.    On 
the  middle  of  the  anterior  infraorbital  bone  is  a  small  reclining  spine ; 
on  the  posterior  two  distant  larger,  from  whence  proceeds  a  raised 
linear  crest,  termmating  in  the  upper  angular  spine  of  the  preopercle. 
The  latter  spine  extends  to  the  margin  of  the  operde,  its  length  ex- 
ceeding three  times  that  of  the  smaller,  lower  spine.    The  angle  of  the 
month  is  situated  opposite  the  anterior  angle  of  the  orbit.    The  denti- 
tion resembles  that  of  Platyeepkalue  ineidiatar :  the  upper  maxillary 
velvety  teeth  form  a  very  narrow  band,  which  is  considerably  widened 
on  the  intermaxillary  bones,  where  the  posterior  series  has  on  each 
side  three  teeth  longer  than  the  rest.  The  lateral  line  is  nearly  straight, 
less  approaching  the  back  than  in  P.  iruidiator  ;  at  its  commencement, 
as  far  as  the  middle  of  the  anterior  dorsal,  every  other  scale  has  a 
minute  reclining  spine;  the  rest  of  the  lateral  line,  though  raised  and 
distinct,  appears  to  be  spineless.  The  present  species  of  which  a  single, 
apparently  young,  individual  was  observed  at  Pinang  in  1843,  appears 
to  be  closely  allied  to  Platyeephalue  seaber,  (Linn^. 

Platycsphalus  GARBUNCULU8,  Cuv.  and  Val. 

Hatyoephalus  carbunculus,  Cuv.  and  Yah  IX.  461. 

Ground  eobnr  greenish  buff;  head,  cheeks,  back  and  sides  spotted 
with  blackish  brown,  forming  three  short  vertical  bands  on  the  sides  of 
the  head  beneath  the  orbit,  and  three  larger  irregular  bands  on  the 
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sides  »f  tlie  body ;  throat  and  abdomen  white ;  anterior  dorsd  iis 
white,  upper  half  pale  blackish,  marbled  with  white  Teina;  postenw 
dorsal,  caudal,  yentrals  and  pectorals  white ;  the  rays  annnlated  with 
pale  black ;  posterior  half  of  caudal  pale  blackish  with  two  or  three 
waved  vertical  white  lines ;  anal  white,  each  ray  with  one  or  two  brown 
dots  near  the  extremity.  Iris  pale  greenish  golden,  spotted  with  brown ; 
pupil  black,  heart-shaped. 

D  9—11  or  12,  C  llf,  A  12,  V  1/5,  P.  19,  Br.  VII. 

Habit. — Sea  and  eHuariu  of  Pinang. 
Bombay. 

Total  length  :  6f  inch. 

The  length  of  the  head  is  \  of  the  distance  from  the  muazle  to  the 
root  of  the  caudal ;  the  latter  is  \  of  that  distance.  The  breadth  of 
the  head  in  front  of  the  eyes  exceeds  by  \  the  distance  from  the  mxor 
ale  to  the  anterior  part  of  the  orbit.  The  raised  supraorbital  crest  b 
stroi^ly  serrated,  leaving  the  upper  part  of  the  skull  like  a  narrow  far- 
row, the  breadth  of  which  is  scarcely  ^  of  the  vertical  diameter  of  the 
eye.  The  upper  maxillary  teeth  form  a  much  broader  band  than  in 
either  P.  insidiaior  or  P.  elanulatua,  and  it  b  but  little  widened  cm 
the  intermaxillary  bones,  on  which  the  teeth  are  of  uniform  length, 
velvety  like  the  rest.  The  number  of  spines  of  the  head  renders  this 
species  conspicuous.  It  occurs,  although  not  numerously,  at  all  sea- 
sons at  Finang,  and  it  is  eaten  by  the  natives. 

Gem.  Scorpana,  (Artedi)  lAxaai  1748. 

Head  large,  spinous,  filamentous,  sealeless,  compressed  ;  eyes  placed 
near  each  other;  teeth  in  the  jaws,  vomer,  and  palate;  dorsal  fia 
single,  antenor  part  spinous ;  hranchiostegous  rays  seven. 

ScoRPANA  picta,  Kuhl  and  Van  Haaselt. 

Scorpsena  picta,  Cuv.  and  Val.  IV.  321. 

Scorpsena  picta.  Blocker :  Verb.  Batav.  Gen.  XXII.  4. 

Head  greenish  olive,  largely  spotted  with  black,  radiating  round  the 
orbit ;  ground  colour  of  body  and  fins  pale  greenish  or  brownbh  boK 
on  the  back  and  sides  above  the  lateral  line  largely  and  irr^;nlariT 
marbled  with  black,  which  beneath  the  anterior  part  of  the  soft  dorsil 
is  continued  vertically  towards  the  abdomen ;  the  latter  and  the  rest 
of  the  sides  irregularly  spotted  with  brownish  black ;  apiaes  and  in 
rays,  except  the  ventral,  greenish  buff,  annulated  with  brownish  bbd^ ; 
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membnnes  of  dorsal,  caudal  and  anal  fins  greenish  buff;  the  spiny 
part  of  the  dorsal  largely  washed  with  black,  the  rest  with  a  broad 
▼ertical  blackish  spot,  continued  over  the  body,  and  with  two  smaller 
tt  the  posterior  margin ;  caudal  with  a  vertical  blackish  band  at  the 
nwt,  a  second  in  the  middle,  a  third  at  the  mai^n ;  membrane  of 
pectorals  blackish  brown ;  of  anal  with  a  black  spot  behind  the  root  of 
the  second  spme,  and  an  irregular  blackish  transversal  band  across  the 
middle,  with  bkck  spots  on  the  margin ;  ventrals  uniformly  bkckish 
brown.  FiUments  of  the  body  black  with  slate  grey  points  ;  the  two 
hrge  supraorbital  ones  olive,  largely  spotted  with  bUck.  Iris  golden 
dark  olive  with  five  broad  radiating  black  streaks. 

D  12/10,  C  13|,  A  3/5,  V  lA  P  17,  Br.  VII. 

Habit. — Sea  ofPinang, 
Java,  Celebes. 

Total  length  :  7  inch. 

The  length  of  the  head  is  a  little  less  than  \  of  the  total ;  the  eye 
Mcupies  the  second  fourth  from  the  muzzle ;  the  angle  of  the  mouth  is 
ntoated  a  little  in  front  of  the  eye,  opposite  the  lowest  of  the  anterior 
iofnorbital  spines,  which  latter  is  arched  downwards,  but  has  its  point 
directed  forwards  like  the  two  larger  ones.  Of  the  three  supraorbital 
•pines  the  central  is  the  strongest :  behind  it  appears  a  fleshy  pointed 
ilament,  in  length  equalling  the  diameter  of  the  orbit. 

Smaller  filaments  are  scattered  over  the  body,  and  a  series  appears 
above  the  lateral  line.  The  second  anal  spine  is  the  strongest  of  all,  its 
length  equalling  that  of  the  anal  fin,  which  is  ^  of  the  total  length. 
Tbe  band  of  velvety  teeth  in  the  upper  jaw  is  narrowed  towards  the  . 
iatermaxillary  bones.  The  reverse  is  the  case  in  the  lower  jaw,  where 
the  band  of  teeth  is  considerably  widened  on  the  symphysis.  The 
lanermost  of  the  lower  maxillary  teeth  are  longer  than  the  rest.  The 
pKsent  offers  the  specific  characters  of  S.  picta  in  having  the  lowest  of 
the  anterior  infraorbital  spines  directed  forwards,  and  the  second  anal 
•pine  excessively  large;  but  it  differs  in  presenting  a  long  filament 
above  each  eye,  which  did  not  exist  in  the  specimen  described  by  M. 
H.  Cavier  and  Valenciennes.  A  single  individual  occurred  at  Pinang 
u 1842. 

Gkn.  Pterois,  Cuvier,  181 9» 

Differs  from  Scorpmna  in  the  absence  of  palatal  teeth,  and  ia  having 
the  dorsal  spines  and  pectoral  rays  excessively  elongated. 

6  a 
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Ptbrois  miles,  (Bennett.) 

Scorpsna  mUes,  Bennett :  Gejlon,  PL  9. 

Ptero'is  muricatay  Cnv.  and  Val.*  lY.  363. 

Macrochyrusf  milesy  Swainson  II.  264. 

Adiidt.  Ground  oobur  of  head  and  body,  impure  rose-  or  fleeh-cokvr, 
the  scales  edged  with  lighter  or  darker  reddish  brown,  so  as  to  product 
a  net-work ;  sides  of  the  head  and  body  with  oblique  and  vertical  scsrlek 
bandsythe  number  and  breadth  varying  individually :  across  thehindhead 
two  or  three  such,  and  between  the  eyes  a  longitudinal  scarlet  band ;  be< 
hind  the  point  of  the  opercle  a  triangular  black  spot ;  Ups,  throat  sad 
abdomen  reddish  white ;  dorsal  spines  scarlet,  broadly  annulated  witk 
black,  or  white ;  their  membrane  scarlet,  in  some  with  the  poiated 
portion  attached  to  each  spine,  black,  or  with  a  triangular  black  spot 
near  the  base;  dorsal,  caudal  and  anal  rays  and  membranes  scsrlet; 
anal  spines  scarlet,  their  membrane  reddish  black ;  pectoral  rays  scar- 
let, more  or  less  annulated  with  black ;  base  of  the  pectoral  scarlet,  con- 
tinned  over  the  root  in  the  shape  of  three  oblique  banda ;  membraie 
brownish  green  or  bronze,  with  a  black  streak  along  each  ray ;  ventnl 
spine  alternately  white  and  scarlet;  membrane  pale  blackish  grees, 
with  longitudinal  series  of  black  and  milky  spots  between  and  acrau 
the  rays ;  posterior  half  of  the  membrane  black ;  a  scarlet  spot  iaade 
the  root  of  each  pectoral.  Supraorbital  fleshy  filaments  blaek ;  thoae 
of  the  upper  jaw  and  preoperde  white  with  scarlet  points.  Iris  silTeiy 
white,  with  four  or  five  scarlet  or  reddish  black  radiating  bars* 

Young,  Colours  distributed  as  in  the  adult ;  the  scarlet  paler ;  pe^ 
toral  fins  uniformly  greenish  black. 

D  13/11,  C  14|,  A  3/7,  V  1/5,  P  12  or  13,  Br.  VU. 


*  Although  this  Vol.  bears  1829  on  the  title-page,  the  descriptioii  qvolei  5. 
milet,  Bennett,  in  Fithet  of  Ceylon^  the  first  edition  of  which  appeared  in  1830. 
However  this  may  be,  M.  M.  Cavier  and  Valenciennes  in  quoting  Bennett,  adnit 
the  priority  of  his  description  and  figore,  and  his  spedfie  denominatioa  nMt 
therefore  be  retained. 


t  Maeroehyrut,  Swainson,  founded  on  Seorpeena  miUif  Bennett,  is 
as  having  *'  the  pectoral  fins  only  one-third  as  long  as  the  body,  and  tfae 
subvertical."  Both  characters  however,  are  incorrect;  the  pectorals  ia  every iti|i 
of  growth  nmch  exceed  one- third  of  the  body  (total  length  ?),  and  the  aieiith  opoi 
obliquely  as  in  Pteroit, 
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Habit. — Sea  o/Pinanff. 

Ceylon^  Red  Sea,  Bourbon. 

Total  lsnth»  9f  inch. 

The  length  of  the  head  is  ^  of  the  total,  equidling  that  of  the  caudal 
im ;  the  eje  occupies  the  third  fourth  from  the  muzzle.  Besides  the 
unl  spbe,  there  are  two  or  three  supraorbital  ones,  of  which  the 
posterior  is  the  largest ;  behind  it  proceeds  the  spiny  temporal  ridge 
obUquely  downwards  to  the  commencement  of  the  lateral  line,  which  has 
one  or  two  spines.  On  each  side  of  the  occiput  appears  a  very  broad 
spine,  sharp  like  a  knifeblade,  with  two  points.  The  ridge  of  the 
infraorbital  bones  is  spby,  proceeding  obliquely  over  the  cheek  towards 
the  margin  of  the  preopercle,  from  which  rise  three  spines.  The  sur- 
&ce  beneath  the  infraorbital  ridge  is  uneven  to  the  touch,  but  without 
tpioes.  The  interval  between  the  orbits  is  broad,  equalling  the  trans- 
versal diameter  of  the  eye.  From  the  central  supraorbital  spine  rises 
a  pointed  fleshy  filament,  which  in  the  young  equals  one-half  of  the 
vertical  diameter  of  the  eye ;  but  in  the  adult  it  is  much  shorter,  or 
ibsent.  The  most  constant  of  the  other  filaments  is  one  on  the  upper 
ji«  near  the  angle  of  the  mouth,  and  the  largest  are  two  or  three  on  the 
lower  margin  of  the  preopercle.  The  membrane  of  the  three  or  four 
vpper  pectoral  rays  has  a  very  deep  incision,  so  as  to  give  eabh  ray  a 
feather-like  appearance,  and  the  points  of  the  lowest  four  or  five  rays 
He  free,  profecting  beyond  the  membrane.  The  length  of  the  pectoral 
in  varies  not  only  according  to  age,  but  also  individually.  In  a  young 
one  the  point  of  this  fin  reaches  to  the  middle  of  the  caudal,  its  length 
king  about  f  of  the  total.  In  one  of  two  adults  of  equal  length,  9f 
bches,  the  pectoral  measures  3|  inches,  in  the  other  4|  inches.  In 
the  fish  as  commonly  seen,  but  a  small  portion  of  the  base  of  the  dorsal 
•pbes  is  connected  by  the  membrane.  In  such,  however,  as  have  been 
eiamined  alive,  the  instant  they  are  taken  out  of  the  sea,  the  mem- 
l^nne  is  found  continued  along  the  posterior  margin  of  each  spine 
^  near  the  point,  where  an  elongated  long  flap  appears,  like  th^  pen- 
^t  of  a  lance.  Out  of  the  element  the  scarlet  colour  of  the  fish  soon 
fedes  to  a  deep  rose*colour,  which  then  makes  the  vertical  stripes,  on 
^bich  the  brown  net-work  appears,  more  conspicuous.  The  fish  appears 
to  be  a  heavy  swimmer,  and  as  observed  by  Bennett,  it  never  attempts 
to  sopport  itself  in  the  air.    At  Pinang  single  individuals  occur  at  all 

6  a  2 
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letsons.     It  is  a  veiy  bonj  fishi  and  the  flesh  is  said  to  be  iiiapid. 
It  preys  on  small  Cruttaeea, 

GSN.   PROSOPODASTSy*   CantoT. 

(Equivalent  to  Api8TV8»  Cumer.) 

Differs  from  Seorpana  in  haring  fewer  pectoral  rays  and  all  bnneli- 
ed»  a  long  moTeable  spine  on  the  mfraorbital  bone>  and  a  simibr « 
the  preoperde. 

Prosopodabyb  trachinoides,  (CaT.  and  Val.) 

Apistus  trachinoides,  Guy.  and  Val.  IV.  401,  PL  92.  Fig.  1. 
Trichosomus  trachinoides,  Swainson,  Nat.  Hist.  Fish.  II.  265.t 
Apistus  trachinoides,  Richardson,  Rep.  1845,  213. 
Apistus  trachinoides,  Richardson,  Voy.  Samarang,  Fishes,  PI.  III. 

Fig.  3--5. 
Apistus  trachinoides.  Sleeker,  Verb.  Bat.  Gen.  XXII.  8. 

Head  above  and  back  blackish  brown;  sides  and  abdomen  pik 
neutral  tint ;  membrane  of  the  dorsal  fin  pale  bluish  grey  with  four 
large  oblique  blackish  bands,  between  which  some  oblique  pale  brownish 
lines;  anal  and  ventrals  pale-bluish  grey,  the  former  with  larger 
oblique  black  bands,  between  which  some  pale  brownish  oblique  lines; 
the  posterior  half  of  the  latter  blackish ;  caudal  yellowish  white,  minatdj 
dotted  with  brown  and  with  a  black  vertical  band  at  the  root,  and  oaf 
or  two  vertical  series  of  black  spots  near  the  posterior  margin ;  pecto* 
tals  pale  neutral  tint  largely  spotted  with  blackish  brown.  Iris  goldeo 
flesh-colour,  minutely  dotted  with  black. 

D  14  or  15/5,  C  12|,  A  3/4,  V  1/5,  P  12,  13  or  14,  Br.  VI. 

HABiT.^^ea  and  estuaries  of  Pinang^  Singapore. 

Java,  Madura,  Sea  of  China. 
Total  lsngth,  3^  inch. 

The  fish  is  numerous  at  all  seasons.  It  is  capable  of  living  a  cos* 
aiderable  time  out  of  its  element.  It  is  applied  as  manure,  but  not  estea. 

*  Tip6cmwov^  mask ;  Scurbf,  rough.    Substituted  for  Jpishu  Cuirier,  1829»  ]*«- 
oeeapied  by  Jpiiiu  (Scr.  J^iw,)  Hnboer  1816  {Lepidopt.) 
f  IHekosommSp  in  itself  inadmissible,  is  not  equivalent  to  Jtpistus,  Cot. 
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Gen.  Corythobatus,'*'  Cantor. 
(Equivalent  to  MiNOUS.  Cut.  and  Val.) 

DifiSen  principallj  from  Proeopodaeye  (Jpiettu,)  by  the  absence  of 
scales^  and  of  teeth  on  the  palatal  bones.t 

C0RYTHOBATU8  wooRA,  (Cut.  and  Val.) 

Russell  CLX.  Worrah  Minoo  A. 

Apistns  minous,  Cuv.  R.  A.  II.  lOS^''^ 

Minoos  woora,  Cqt.  and  Val.  IT.  421. 

Apistea  russeUii,  Swainson,  II.  265. 

Minous  woora,  Richardson,  Rep.  1845,  213. 

Head  above  and  back  brownish  grey,  or  pale  silvery  grey ;  sides  and 
abdomen  buff  or  bluish  white ;  dorsal  fin  buff,  the  margin  of  the  spiny 
portion,  and  the  upper  half  of  the  soft  portion  black ;  caudal  pale  yel- 
kwish  white,  with  a  vertical  blackish  band  at  the  root ;  a  second  in  the 
middle,  and  a  third  near  the  margin ;  anal  and  ventrals  buff,  their 
external  half  black ;  pectorals  buff  at  the  root,  the  rest  black ;  the  free 
ray  white,  more  or  less  distinctly  annulated  witU  black ;  body  and  fins 
minutely  dotted  with  black ;  filaments  of  lo^er  jaw  white.  Iris  silvery 
grey,  minutely  dotted  with  black. 

D  9  or  10/10  or  11,  C  Uf,  A  1/9,  V  1/5,  P  10  or  11—1,  Br.  VIL 

Habit. — Sea  and  estuariee  o/Pinang,  Malayan  Peninsula, 
Isle  of  France,  China  Seas,  Vizagapatam. 

TOTAI.  LBN6TH,  d|^  iuch. 

M.  M*  Cuvier  and  Valenciennes  count  11/12  in  the  dorsal.  Sir  J. 
Bicfaaidson  10/11.  (China  Spec.)  At  Pinang  the  species  is  numerous, 
and  applied  as  manure. 

CORYTHOBATtJB   ECHINATU8,   Cantor. 

Plate  XIII. 
Ground  colour  of  head  and  body  umber,  pale  on  the  sides  and  ab- 
domen ;  fins  of  a  darker  brown  than  the  body ;  on  the  opercles,  above 
the  lateral  line  and  close  to  the  anal  fin  some  larger  and  smaller  irre* 
golar  light  spots,  edged  with  black ;  •  numerous  similar  small  round 

*  Kdfws  helmet ;  pdros  thorn j.  Sabstitated  for  iftnont,  Cuvier  and  Valenciennet 
1829,  pre-ooeopied  by  3iinoi$f  Hiibner  1816  (Lepidopt.) 

fUmem  woara,  and  M,  monodaeiylut,  the  two  only  species  deseribed  by 
Cuntr  and  Valenciennes,  tnd  M,  adamm,  Richardson :  Yoy.  Samar.  Fishes,  7, 
PL  II.  Pig.  4—5,  have  a  free  andivided  ray  beneath  the  pectoral  fins,  but  Cory- 
IAoMm  echmatut  has  no  svch  free  ray. 
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spots  on  the  fins  ;  on  the  caudal  three  large  anch  bordering  the  margin ; 
from  the  root  of  the  pectoral  to  the  gill-opening  two  roae-coloared  irre- 
golar  bands  edged  with  black ;  a  aimilar  angular  spot  behind  the  eje, 
and  some  similar  bars  radiating  over  the  iris ;  the  latter  with  a  narrov 
golden  circle  round  the  pupil. 

D  13/11,  C  11|.  A  2/8,  V  lA  P  11»  Br.  VI. 

Habit. — Sea  ofFiwmg, 

Total  length^  3|  inch. 

The  form  of  the  body  is  broad  lanceolate,  with  the  aides  bigUj 
compressed.  The  profile  of  the  forehead  ascends  nearly  TerticaDj* 
from  thence  the  back  forms  an  arch  ascending  to  the  sixth  dorsal 
spine,  when  it  gradually  descends  towards  the  tail ;  the  profile  aC 
the  abdomen  is  a  little  leas  arched  than  the  back.  The  length  of  the 
head  ia  3f  of  the  total.  The  eye  is  placed  high  on  the  head ;  the 
Tertical  diameter  of  the  orbit,  alightly  exceeding  the  horizontal,  is  \ 
of  the  length  of  the  head ;  the  distance  of  the  orbit  from  the 
back,  or  the  root  of  the  anterior  dorsal  spine  is  \  of  the  diameter 
of  the  orbit.  The  anterior,  moTeable,  infraorbital  bone  carries  two 
blunt  spines  of  which  the  superior,  the  longer,  scarcely  projeets 
beyond  the  middle  of  the  orbit :  both  are  directed  backwards  and  down- 
wards. The  posterior  infraorbital  is  immoreable,  and  has  but  two  very 
minute  spines.  The  rounded  preopercle  carries  four  distant,  flattened 
spines  :  the  two  lower  ones  are  very  minute,  the  two  upper  hardlj  ex- 
tend beyond  the  anterior  third  of  the  operde.  The  operde  terminates 
above  in  a  flat  membranous  point,  below  which  appear  two  ebli^ae 
long  ridges.  There  appears  to  be  but  a  single  nasal  opening  wfaieb 
is  a  small  tube,  situated  in  front  of  the  lower  part  of  the  eye.  The 
small  oblique  mouth  scarcely  reaches  the  level  of  the  anterior  orbital 
margin.  The  velvety  teeth  (PI.  XIII.  Fig.  2,^  are  placed  in  both  jaaa 
on  a  crescent-shaped  band ;  that  of  the  upper  is  divided  under  the  sym- 
physis by  a  naked  linear  interval,  behind  which  appears  a  minute  flesby 
tubercle.  On  the  vomer  appears  a  small  crescent  of  velvety  tecCb. 
But  the  palatals  are  toothless.  The  tongue  resembles  that  oijan  of 
Prosopodoiye  trachinoidee  and  Corytkohatus  woara :  it  ia  moveabhi 
fleshy,  rounded,  and  occupies  nearly  the  whole  cavity.  The  greatest 
vertical  diameter,  at  the  root  of  the  pectoral,  equals  the  length  of  the 
head,  the  greatest  thickness  is  2i  of  the  former  diameter.    The  dorsal 
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Id  oceopics  the  whoJe  length  of  the  back.  The  anterior  spine  rises 
between  the  anterior  orbital  margins :  it  is  the  longest  and  strongest 
•f  all,  its  length  being  abont  i  of  that  of  the  head.  The  saceeeding 
spines  and  rays  gradually  decrease  to  the  seventh  raj,  which  is  about  f 
of  the  length  of  the  head.  The  remaining  rays  abruptly  decrease ;  the 
eleventh,  being  but  i  of  the  length  of  the  head,  is  attached  to  the  tail  by 
t  oootinuation  of  the  dorsal  membrane.  All  the  finrays  are  undiTidedy 
bat  jointed.  The  caudal  is  subrhomboidal  or  rounded,  the  longest, 
eentral,  mys  are  a  little  shorter  than  the  head.  The  extent  of  the  anal 
in  slightly  exceeds  ^  of  the  dorsal ;  the  two  spines  and  the  seventh 
and  eighth  ray  are  a  little  shorter  than  the  intervening  rays,  which  are 
i  of  the  length  of  the  head.  The  lower  half  of  the  eighth  anal  ray  is 
attaehed  to  the  tail  by  a  very  short  continuation  of  the  finmeocibrane. 
The  anas  is  situated  a  Httle  in  front  of  the  fin.  The  pectorals  are 
eloDgatedy  rhomboidal,  the  central  rays  equalling  the  length  of  the 
kad.  The  anterior  ventral  ray,  the  longest,  slightly  exceeds  i  of  the 
length  of  the  head ;  the  fifth  n  attached  to  the  abdomen  by  a  conti- 
Boation  of  the  finmembrane.  The  lateral  line  is  a  series  of  lineai 
tabes^  nearly  following  the  outline  of  the  back  on  the  uppei  third  of 
the  side.  The  fish  appears  to  be  without  scales,  but  it  is  studded 
with  small  tubercles,  each  surmounted  by  a  minute,  backward  directed 
spine.  The  tubercles  may  be  seen  by  the  naked  eye,  but  their  spines 
■ty  be  perceived  by  passing  a  finger  from  the  tail  forward.  On  the 
bsek,  the  sides  of  the  head  and  body  the  tubercles  are  fewer,  mote 
distant  than  on  the  throat  and  abdomen,  where  they  are  crowded. 
He  axilla  and  the  space  covered  by  the  pectorals  is  naked. 

A  solitary  individual  occurred  at  Pinang  in  July  1842. 
Gen  Synancia,  Bloeh  Schneider  1801. 

Diifcn  from  Pehr  by  the  want  of  teeth  on  the  palate  and  vomer, 
9aA  ol  free  rays  beneath  the  peetoral  fins. 

Synancia  slongata.  Guv.  and  Val. 

Synancia  elongate.  Cut.  and  Val.  IV.  456. 

Trachicephalus  elongatus,  Swainson  II.  268. 

Synancia  elongate,  Bleeker:  Verb.  Batav.  Oen.  XXII.  10. 

Head,  back  and  sides  bluish  brown  or  neutral  tint,  paler  on  the  ab- 
ilomen  and  with  rose  coloured  lustre,  everywhere  minutely  dotted  with 
Uiek,  and  with  scattered  round  white  spots,  and  white  warty  filaments ; 
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donaly  eaudaly  anal  and  pectoral  fins  neutral  tint,  largely  marbled  with 
blacky  and  with  numeroos  white  spots ;  ventrals  neutral  tint,  postenor 
half  black  ;  points  of  all  the  rays  white.  Iris  pale  golden^  dotted  with 
black  and  with  radiating  black  bars. 

D  10  or  11/14  or  15,  C  12}^,  A  2/13  or  14,  V  1/5,  P  14  or  15, 
Br  VII. 

Habit. — Sea  o/Finang. 

Java,  Pondicherrj. 

Total  length  :  4|-  inch. 

M.  M.  Guvier  and  Valenciennes  count  9/15  in  the  dorsal  fin.  The 
length  of  the  head  is  about  \  of  the  total ;  the  eye  occupies  the  seeond 
fourth  from  the  muzzle.  On  the  lateral  Hue  appears  a  series  of  distant 
filaments,  of  which  the  anterior  four  are  long,  the  rest  fleshy,  all  with 
the  apex  divided  in  two.  The  anterior  half  of  the  line  proceeds  from 
the  angle  of  the  opercle  obliquely  upwards,  the  posterior  half  fol- 
lows the  back  till  the  root  of  the  caudal,  where  it  bends  obhqiieij 
downwards  to  the  centre  of  the  fin,  terminating  horizontally  near  tlis 
margin.  This  species  is  numerous  at  Pinang  where,  if  used  at  all,  it 
is  with  other  ofial  applied  as  manure.  It  is  capable  of  living  a  con- 
siderable time  out  of  water. 

FAM.  SPAROID^. 
Gen.  Chrysophrys,  Cuvier,  1829* 

Rounded  molars  on  the  sides  of  the  jaws,  disposed  in  the  upper  jav 
in  at  least  three  series ;  in  front  some  conical  or  blunt  teeth ;  bran- 
chiostegous  rays  six. 

Ghrysophrys  calamara,  Guv.  and  Val. 

Russell  XGII.  Galamara. 

Ghrysophrys  calamara.  Guv.  and  Val.  VI.  117. 

Head  above  blackish  brown,  the  rest  of  the  body  silvery  grey,  the 
scales  minutely  dotted  and  edged  with  brown ;  spines,  rays  and  iia 
membranes  grey,  minutely  dotted  with  brown,  which  gives  the  anal  sod 
ventral  membranes  a  blackish  brown  appearance.  Iris  silvery,  minatelj 
dotted  with  brown,  the  upper  margin  black. 

D  11/10  or  11,  G  19|,  A  3/9,  V  1/5  P  15,  Br.  VL 

Habit. — Sea  of  Pinang, 

Java,  Madras,  Vizagapatam,  Malabar. 

Total  length  :  10  inch. 
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When  the  upper  jaw  is  protracted  the  length  of  the  head  is  i  of 
tbat  of  the  body,  the  caudal  fin  not  included  ;  the  eye  borders  on  the 
profile,  and  occupies  the  centre  between  the  protracted  muzzle  and 
the  membranous  point  of  the  opercle;  its  diameter  is  little  less 
than  I  of  the  length  of  the  head.  The  second  anal  spine  is  the 
largest  of  all,  its  length  equalling  the  distance  from  the  protracted 
mnole  to  the  posterior  margin  of  tlie  orbit.  The  ventral  spine  equals 
the  length  of  the  fourth  dorsal ;  the  first  soft  raj  terminates  in  a  short 
filament.  The  pectoral  fins  when  at  rest,  are  slightly  falcated,  the 
fifth  ray,  the  longest,  reaching  to  the  second  anal  spine. 

At  Pinang  this  fish  appears  to  be  an  occasional  visitor,  a  few  indivi- 
duals occorring  together  at  irregular  intervals,  and  they  rarely  exceed 
7  inches  in  length.     The  flavour  is  said  to  be  good. 

Gen.  Pentapodus,  Cutter,  1829. 

With  three  elongated  pointed  scales,  of  which  one  above  the  root  of 
(ich  ventral,  and  a  single  between  these  fins,  appearing  like  five  ven- 
tnds,  or  feet ;  mouth  little  cleft ;  body  rounded,  with  rather  hard  scales, 
advancing  farther  in  front  than  in  Dentex,  In  each  jaw  two  canines, 
between  which  sometimes  two  or  four  smaller ;  the  rest  of  the  teeth 
felvety,  disposed  in  narrow  bands. 

Fentapodus  nubilus.  Cantor. 

Head  above  and  back  light  reddish  brown,  paler  on  the  sides ;  cheeks 
lin-covers  and  abdomen  silvery  white ;  an  indistinct  blackish  oblique 
band  from  the  nape  of  the  neck  to  the  point  of  the  opercle ;  a  second 
nmilar  in  front  of  the  dorsal,  terminating  beneath  the  lateral  line  in  a 
large  rounded  spot ;  a  few  indistinct  blackish  clouded  spots  along  the 
lides ;  the  scales  of  the  body  indistinctly  edged  with  brownish  and  mi- 
DOtdy  dotted  with  brown ;  dorsal  caudal  and  anal  pale  yellowish ; 
pectorals  and  ventrals  white,  the  posterior  half  of  the  latter  pale  black- 
ish ;  the  fin-membranes  minutely  dotted  with  brown.  Iris  pale  golden. 
A  number  of  minute  pores  on  the  infraobital  bones,  the  cheeks,  the 
naigin  of  the  preopercle  and  on  the  lower  jaw. 

D  10/«>,  C  17|,  A  3/8,  V  1/5,  P  13,  Br.  VI. 

Habit. — Sea  qf  Pinang. 

TbTAL  I.BN6TH,  4f  iuch. 

The  head  is  elongated,  the  profile  much  sloping,  its  length,  when 
the  muzzle  is  protracted,  is  |  of  that  of  the  body,  the  tail  not  included. 

6   R 
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The  eye  is  sitnaied  behind  the  centre  of  a  line  drawn  from  the  pro- 
tracted muzzle  to  the  point  of  the  operde ;  its  diameter  is  a  little  kn 
than  i  of  the  length  of  the  head.  The  canines  of  both  jaws  are  veiy 
small ;  there  are  4  in  the  upper,  6  in  the  lower  of  which  the  two  outer 
ones  are  the  largest  and  slightly  outwards  arched.  The  pores  sie 
▼ery  minute,  scarcely  perceptible  by  the  naked  eye,  rather  closely  dis- 
tributed over  the  infraobitals,  the  cheeks,  the  margin  of  the  preoperde 
and  the  lower  jaw.  The  lateral  line  is  yery  distinct,  following  the  oat- 
line  of  the  back.  The  scales  are  very  finely  ciliated :  there  are  about 
47  on  a  straight  line.  This  species  is  closely  allied  to  P.  poroiWt 
Cuv.  and  Val.  from  which  it  differs  in  the  eye  being  situated  farther 
back,  in  the  comparatiyely  longer  pectoral  fins,  the  second  and  third 
upper  rays  reaching  the  anal  spine,  and  in  the  comparatiye  greater 
length  of  the  anal  spines.  The  anterior  of  the  latter  is  half  the  length 
of  the  second  ahd  third,  which  are  equal  and  of  nearly  the  same  length 
as  the  succeeding  soft  rays.  The  description  b  taken  from  a  sohtaij 
indlTidual,  observed  at  Pinang  in  1844. 

Gen.  Spondyliosoma,*  Cantor, 
(Equivalent  to  Cantbarus,  Cuvier.) 

Teeth  card-like,  close,  the  external  series  a  little  stronger  than  the 
rest  and  slightly  curved ;  mouth  slightly  cleft,  not  protractile. 
Spondyliosoma  guliminda,  (Cuv.  and  VaL) 

Russell  CVII.  Lama  Guliminda. 

Cantbarus  guliminda,  Cuv.  and  Val.  VI.  344. 

Young. — Head  above,  back  and  sides  above  the  lateral  line  rose- 
coloured ;  the  latter  bordered  beneath  by  a  pale  blue  line ;  sides  and 
abdomen  silvery  with  fire  parallel  straight  longitudinal  lines,  each  rose* 
coloured,  bordered  beneath  with  pale  blue ;  cheeks  and  opercles  silveiy, 
washed  with  rose  colour ;  beneath  the  orbit  an  elongated  blae  spot ;  a 
larger  on  the  opercle.  Dorsal  fin  whitish  transparent,  either  pale  bbe 
at  the  base,  or  with  a  bluish  line  behind  each  spine  ;  the  spiny  part 
edged  with  vermilion ;  anterior  half  of  caudal  bluish,  posterior  pak 
crimson ;  the  other  fins  whitish  transparent ;  the  anal  membrane  m 
some  bluish  near  the  margin. 

*  iirovH\iov  spindle ;  ff&fMi  body.     Substituted  for  Ctmikarm,  Cavier,  1S39» 
pre-occupted  by  CanthttnUf  Montfort,  1808,  (PolypLJ 
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dcklt. — Head  above  and  back  YermiUon ;  ground-colour  of  the  upper 
half  of  the  sides  greenish  grey,  of  the  lower  and  of  abdomen  silvery; 
htm  the  occiput  a  golden  longitudinal  baud  bordering  the  back ;  the 
bUnl  line  bordered  above  by  a  crimson,  beneath  by  a  golden  band  ; 
the  scales  at  the  origin  of  the  lateral  line  broadly  edged  with  crimson, 
formmg  a  large  rounded  spot,  from  which  proceeds  a  straight  longitudi- 
nil  crimson  band,  bordered  beneath  by  a  narrower  golden  band,  beneath 
vluch  four  similar  parallel  bands,  gradually  lengthening  and  becoming 
paler  towards  abdomen.  Infraorbitals  silvery  crimson,  cheeks  and  oper- 
flie  iilrery,  posterior  half  of  opercle  crimson ;  preopercle  violet  silvery  ; 
omdal  rose-coloured ;  the  other  fins  transparent  white  ;  dorsal  edged 
mth  vermilion.  Iris  golden,  upper  margin  bluish  black. 
D  10/9,  C  I7f  A  3/7,  V  1/5,  P  17,  Br.  V. 
Habit. — Sea  o/Pinang. 

Madras,  Vizagapatam. 
Total  lbnoth  :  6  inch. 

The  head  is  i  of  the  total  length  to  the  centre  of  the  posterior 
mtigin  of  the  caudal ;  the  greatest  vertical  diameter  of  the  body 
equals  the  length  of  the  head ;  the  horizontal  diameter  of  the  eye  is 
i  of  the  latter;  the  eye  occupies  the  second  third.  The  ascending 
margin  of  the  preopercle  is  finely  toothed,  the  angle  rounded ;  on  its 
oater  surface  as  well  as  on  the  infraorbitals  appear  some  distant  minute 
pores.  The  upper  lobe  of  the  caudal  is  longer  than  the  lower,  and  the 
tfurd  upper  ray  terminates  in  a  not  very  long  filament,  which  is  also 
Che  case  with  the  first  ventral  ray. 

The  following  errors  occur  in  Russell*  s  figure.  The  first  dorsal 
•pine  is  too  abort,  its  length  in  the  fish  is  f  of  the  second.  The  pec- 
taral  is  also  too  short,  its  length  being  equal  to  that  of  the  head ;  the 
dorsal  raya  likewise :  their  lei^th  slightly  exceeds  that  of  the  spines. 
The  anal  fin  is  erroneously  represented  with  one  spine  :  it  has  three, 
the  first  of  which  is  |-  of  the  second,  which  is  but  little  shorter  than  the 
tUrd.  The  ventral  spine  is  one  half  the  length  of  the  head  and  equals 
the  10^  dorsal,  which  slightly  exceeds  the  preceding.  AH  the  spines 
are  very  slender  and  fiexibie.  Single,  mostly  young  individuals  occur, 
hat  rarely,  at  Pinang. 

Gbn.  Ckbnidbns,  Cuvier  and   Valenciennes^  1830. 
The  jaws  with  crenulated  teeth,  behind  which  others  globular. 

6r  2 
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Sub.  Gen.  Gikblla,*  (Gray,)  Richardson. 

Teeth  curved,  flat  and  expanding  towards  their  ends  which  are  tricns* 
pidy  standing  out  in  three  rows  on  the  margin  of  the  jaw ;  a  littk 
way  behind  them  a  brush-iike  band  of  much  smaller  teeth  whidi  are 
also  tricuspid  and  like  the  others,  except  in  size. 

Crbnidenb  sarissophorus.  Cantor. 
PL  I.  Figs.  1-4. 

Young, — Head,  back  and  sides  above  the  lateral  line  pale  umber 
brown;  rest  of  the  sides  and  abdomen  silvery  buff;  all  the  scales 
broadly  edged  with  pale  umber ;  spines  buff,  minutely  dotted  with  dark 
brown;  fin-membranes  and  rays  buff,  so  closely  dotted  with  dark 
brown,  as  to  appear  a  shade  darker  than  the  body.  Iris  pale  golden, 
orbital  margin  blackish. 

D  11/15,  C  15f  A  3/14,  V  1/5,  P  19,  Br.  V. 

Habit. — Sea  ofPinang,  Malayan  Peninsula, 

Total  length  :  7|  inch. 

The  form  is  elongated  oval ;  the  abdominal  profile  a  little  leas  arehed 
than  the  dorsal.  The  vertical  diameter  at  occiput  is  ^,  at  the  fifth 
dorsal  spine  2f ,  between  the  last  dorsal  and  anal  rays  \  of  the  toCsI 
length.  The  body  is  much  compressed,  particularly  towards  the  back; 
the  greatest  thickness  is  at  the  lower  third  of  the  vertical  diameter, 
where  it  equals  \  the  length  of  the  head.  The  muzzle  is  obtuse ;  the 
forehead  a  little  arched  between  the  eyes ;  the  length  of  the  head  is  ^  of 
the  total ;  the  eye  is  placed  high  up,  its  horizontal  diameter  is  aboot 
3^  of  the  length  of  the  head  ;  the  distance  from  the  muzzle  equals  the 
diameter.  The  posterior  opening  of  the  nostril  is  an  almost  vertical 
fissure  immediately  in  front  of  the  eye;  the  anterior  is  oval  and  situat- 
ed a  little  behind  the  muzzle;  the  infraorbital  bone  is  very  larger 
occupying  nearly  the  upper  half  of  the  cheek,  it  is  tumid  and  of  aa 
elongated,  nearly  oval  shape ;  the  preopercle  is  narrow  and  obscorely 
ridged,  with  a  single  minute  spine  at  the  angle ;  the  operde  terminates 
in  two  widely  separated  flat  points ;  the  suboperde  and  iateropeide 
are  small.  The  scales  of  the  head  are  very  small,  those  of  the  cheek 
less  indistinct  than  on  the  other  parts  of  the  head.     The  month  b 

*  Founded  upon  Crenidem  punctaiut,  Kchardson,  (Report  1845,  242,)  of 
a  figure  appears  in  HL  hui,  Zooi.  under  the  name  of  Gireila  puneials. 
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small,  both  jaws  of  equal  length ;  their  teeth  are  curred,  flat,  widen- 
ing towards  the  three  cusps,  of  which  the  centre  one  is  a  little  larger 
than  the  lateral  ones ;  the  outer  series  consists  of  about  18  teeth  gradu- 
tUy  increasing  in  length  towards  the  angle  of  the  month  (Fig.  2 ;)  im- 
mediatelj  behind,  and  in  close  contact  with  the  outer,  appears  a  second 
series  of  similar  teeth  ;  at  a  little  distance  behind  these  two  series  are 
two  others  also  consisting  of  tricuspid  teeth,  but  much  smaller  and 
almost  setaceous  (Fig.  3 ;)  at  the  angle  of  the  mouth  the  teeth  of  all 
ibnr  series  coalesce,  and  have  no  intenral  between  them.  The  gill-open- 
ing is  small  linear,  and  the  five  branchiostegous  rajs  are  completely 
lud  in  the  membrane ;  the  suprascapular  bone  is  naked.  The  body  is 
eovered  with  scales  of  different  sizes ;  the  largest  are  those  of  the  sides, 
from  immediately  beneath  the  lateral  line  as  far  as  the  pectorals  extend, 
they  appear  bony  and  tumid ;  the  posterior  rounded  margin  carries 
upwards  of  40  minute  spines ;  their  yertical  diameter,  nearly  double 
the  length  of  the  horizontal,  is  about  i  of  the  diameter  of  the  eye* 
From  the  apex  of  the  pectorals  the  scales  gradually  decrease  in  size 
towards  the  caudal.  The  scales  above  the  lateral  line  and  those  of  the 
tbdomen  are  much  smaller  than  the  rest ;  all  are  placed  in  irregular 
series,  so  that  their  number  cannot  be  counted.  The  lateral  line  is  a 
Kttle  below  the  upper  fourth  of  the  side ;  it  consists  of  minute  single 
tubes  and  follows  the  profile  of  the  back  towards  the  tail,  in  the  mid- 
de  of  which  it  proceeds  straight  to  the  root  of  the  caudal.  The  an- 
terior dorsal  spine,  about  |  of  the  diameter  of  the  eye,  is  situated  at 
die  anterior  third  of  the  total  length ;  it  is  immoveable,  placed  hori- 
lontally,  has  no  membrane  and  becomes  more  or  less  hidden  by  age  ; 
the  second  spine  is  the  shortest  of  all,  about  ^  of  the  diameter  of  the 
eye ;  the  third  is  f ,  the  fourth  exceeds  by  i  the  diameter  of  the  eye ; 
the  fifth  is  excessively  long,  robust  and  appears  to  be  composed  of  two 
parts ;  the  lower  half,  when  reposing,  covers  with  its  grooved  posterior 
margin  the  sixth  spine ;  the  upper  half  overlaps  the  succeeding  five 
spines  ;  the  length  of  the  fifth  is  f  of  the  greatest  vertical  diameter  of 
the  body,  from  the  root  of  this  spine.  The  rest  of  the  spines  gradu- 
ally decrease  in  length  towards  the  tenth,  which  equals  the  diameter  of 
the  eye ;  the  eleventh  exceeds  it  by  ^  and  is  closely  attached  to  the 
anterior  dorsal  ray.  The  first  four  dorsal  rays  are  the  longest,  of 
equal  length,  f  of  the  head ;  the  rest  gradually  decrease,  the  fifteenth. 
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double  one»  being  ^  of  the  first.  The  caudal  is  almost  truncated,  the 
central  rajs  being  but  a  little  shorter  than  the  rest,  which  are  -I  of  tbe 
length  of  the  head.  The  anal  rays  resemble  the  dorsal;  the  spines 
are  strongs  the  second,  the  longest,  about  2^  of  the  head.  The  anus  n 
situated  a  little  in  front  of  the  first  spine.  The  pectoral  is  neuly 
triangular,  the  longest  raj  f  of  the  head.  Each  ventral  ia  enclosed 
by  two  elongated  scales  ;  the  spine  is  ^  of  the  length  of  the  head ;  the 
anterior  ray  is  undivided,  filamentous,  its  length  equals  that  of  the  head ; 
from  the  second,  which  slightly  exceeds  the  spine,  the  rest  gradotUy 
decrease.  The  individual  described  was  observed  at  Pinang  in  August 
1845.  The  fishermen  declared  it  to  be  a  young  one,  and  of  rare  oc- 
currence. A  second,  of  somewhat  larger  size,  was  taken  on  the  coast 
of  Malacca. 

(SuB-FaM.      MiSNOINiS.) 

Cfisxo,*  (CommerwnJ  Cuv.  and  VaL  1830. 

Dorsal  and  anal  fin  covered  with  small  slender  scales  ;  mouth  very 
slightly  protractile ;  no  teeth  on  the  vomer  ;  a  pointed  scale  above  the 
root  of  each  ventral,  and  a  third  between  the  fius;  on  the  ocdpatt 
che?ron  or  crescent  with  the  horns  backwards  pointed. 

Casio  CiBRx;LAUREi7s,t  Lac^p^de.  Var. 

Head  above  and  back  deep  blue,  changing  to  bluish  olive  on  tbe 
sides ;  an  indistinct  golden  line  from  the  orbit  along  the  sides,  in  the 
centre  of  which  it  changes  to  silvery  blue,  continued  to  the  root  of  the 
caudal ;  opercle  golden  ;  cheeks,  preopercle,  subopercle  and  interoper- 
cle,  lower  half  of  the  sides  and  abdomen  silvery  glazed  with  cherry  red; 
dorsal  pale  olive  grey,  the  membrane  minutely  and  closely  dotted  with 
brown  and  edged  with  black  ;  caudal  membrane  black,  rays  yellowish 
olive,  the  upper,  lower  and  posterior  margin  cherry ;  ventrak  and  the 
spiny  part  of  anal  white,  the  membrane  of  the  soft  anal  rays  pak 
cherry ;  the  three  upper  rays  of  the  pectoral  white,  the  rest  pale  cherry ; 
on  the  inner  side  at  the  root  a  large  black  spot,  continued  as  a  snuU 
black  point  outside  at  the  root  of  the  three  upper  rays.  Iris  golden, 
the  orbital  margin  blackish. 

D  10/15,  C  17f  A  3/12,  V  1/5,  P  21,  Br.  VI. 

*  Casio t  Lacepede,  1800,  is  founded  upon  erroneous  characters, 
t  Lac^p.  III.  86.~Ptcare/  raiUard,  Quoi  and  Gaim.  Freydo,  290,  PI.  44,  <f* 
a.-.CuT.  Val.  VI.  434. 
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Habit. — Sea  ofPinang. 

Tfnki^  liENGTH :  6|  inch. 

The  Bcales  are  large,  deciduous  ;  there  is  no  crescent-shaped  space 
on  the  occiput,  which  is  uniformlj  covered  with  scales,  which  advance 
on  the  crown  as  far  as  midway  between  the  ejes.  The  present  nearest 
qiproaches  the  Variety  from  the  Red  Sea,  which  Prof.  Ehrenberg  deno- 
fflinated  eaeruleo'taniatus  ;  it  also  resembles  C.  chrysozona,  Kuhl  and 
Van  Hasselt,  apud  Cuvier  and  Valenciennes.  As  the  distribution  of 
colours  of  C,  carulaureus  is  liable  to  considerable  variations,  ckrysozona 
may  turn  out  to  be  but  a  Variety.  The  description  of  the  present  was 
drawn  up  from  a  single  dead  specimen,  observed  in  the  fish-bazar  at 
Pioang  in  1845.  The  fishermen  were  unacquainted  with  the  fish,  and 
had  on  that  account  put  it  aside. 

Gen.  Catochabnum,"'  Cantor. 
(Equivalent  to  Gerres,  Cuvier.) 

Mouth  very  protractile  downwards ;  the  jaws  with  velvety  teeth ; 
the  angle  and  inferior  margin  of  the  preopercle  minutely  toothed  in 
some,  in  others  not ;  opercle  terminating  in  an  obtuse  angle ;  body 
compressed,  high ;  chest  square  beneath ;  head,  cheeks  and  operdes 
like  the  body  with  large,  deciduous  scales ;  anterior  dorsal  and  anal 
ipbes  more  elongated  than  the  rest ;  the  base  of  these  fins  is  hid  in 
a  scaly  sheath  ;  the  ventral  fins  with  an  elongated  scale  above  the  root. 
Catocbaenum  liiMBATUM,  (Cuv.  and  Val.) 

Gerres  limbatus,  Cuv.  and  Val.  VI.  476. 

Silvery  with  lilac  reflections ;  dorsal,  caudal  and  anal  fins  pale  yellow ; 
dorsal  spines,  rays  and  membrane  minutely  dotted  with  brown,  the 
upper  margin  black,  caudal  with  a  broad  blackish  margin ;  ventrals 
tod  pectorals  white.     Iris  silvery  or  pale  golden. 

D  9/10,  C  17f  A  3/7  or  8,  V  1/5,  P  15  or  16,  Br.  VI. 

Habit. — Sea  ofPinang. 

Malabar,  Pondicherry. 

Total  length  :  7  inch. 

The  greatest  vertical  diameter  is  contained  three  times  and  one-third 
in  the  total  length.  The  length  of  the  second  dorsal  spine  b  contained 
tvo  and  a  half  times  in  the  vertical  diameter.     In  the  adult  this  spine 

*  Kdr»,  downwards ;  x^^^9  yawning.  Substitated  for  Oerret,  Curier,  1829, 
pre.occ«pi«d  by  Gerretf  (Latr.)  Fabriciof,  1794,  (Hemiptera.J 
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slightly  exceeds  the  third  in  length,  but  in  the  yonng  the  two  spina 
are  of  equal  length,  and  the  lower  margin  of  the  preopercle  is  findj 
toothed,  of  which  all  trace  is  obliterated  in  the  adult.  The  blackish 
margin  of  the  caudal  is  very  indistinct  in  the  young,  which  betn  a 
strong  resemblance  to  Catochaenum  lueidum,  (Cut.  and  Val.) 

Young  individuals  of  this  species  are  exceedingly  numerous  at  Piaaog 
at  all  seasons,  and  large  quantities  are  dried.  Large  individuals  are  of 
comparatiyely  rare  occurrence. 

Catochaenum  filamentosum,  (Cuv.  and  Val.) 

Russell  LXVII.  Woodawahah. 

Gerres  filameutosus.  Cut.  and  Val.  VI.  482. 

Genres  filamentosus,  Bleeker :  Verh.  Bat.  Gen.  XXII.,  4. 

Head  above  and  back  pale  greenish  grey,  the  rest  of  the  body  silveiy 
with  lilac  reflectious ;  above  and  following  the  lateral  line  two  panUel 
series  of  large  oval  blackish  spots ;  below  the  lateral  line  one  or  two 
straight  series  of  similar,  but  smaller  spots ;  dorsal,  caudal  and  anal  fiot 
pale  yellow  ;  the  spines,  rays  and  membranes  of  the  dorsal  and  caodil 
minutely  dotted  with  brown ;  the  superior  margin  of  the  dorsal  bltd^ ; 
the  posterior  margin  of  the  caudal  pale  blackish ;  yentrals  and  pecto- 
rals white.     Iris  pale  golden. 

D  9/10,  C  17f  A  3/7,  V  1/5,  P  15,  Br.  VL 

Habit.— Sea  of  Pinang. 

Madura,  Vanikolo,  New  Guinea,  JaTa,  Coromandel. 

Total  length  :  7i  inch. 

The  length  of  the  second  dorsal  spine  appears  to  Tary :  in  an  adolt 
and  a  few  young,  it  but  slightly  exceeded  the  Tertical  diameter  of  tke 
body,  and  did  not  reach  the  caudal  fin,  as  described  by  M.  M.  Qma 
and  Valenciennes.  The  young  ones  haTC  no  series  of  blackish  iqiota^ 
which  Tanish  soon  after  death ;  in  the  smallest  examined,  4f-  inches  is 
length,  the  margin  of  the  preopercle  was  not  toothed.  This  spedes 
but  rarely  Tisits  Pinang. 

FAM.  SCI^NOID^. 
Sub — Gen.  Otolithus,  Cuvier  1829. 
Head  gibbous,  supported  by  caTemous  bones ;  preopercle  toothed  or 
crenulate ;  bony  opercle  terminating  in  one  or  two  flat  points ;  dorsd 
fins  two,  or  one  deeply  emarginated,  the  soft  part  of  which  longer  darn 
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the  spinous  ;  anal  spines  extremely  small ;  strong  canines  in  the  upper 
jaw,  and  in  some  also  in  the  lower  ;  under  the  symphysis  of  the  latter 
two  Tery  minute  pores,  or  none ;  air-yessel  in  some*  with  a  hornlike, 
forwards  directed  process  on  each  side  ;f  a  very  large  loose  bone  in  each 
auricnlar  cavity ;  branchiostegous  rays  7>X 

Otolithus  biauritus,  Cantor. 

Ikan  SaUmpai,  sometimes  J&rang  glgi,  of  the  Malays. 

Jduit.  Head  above  and  back  greenish  grey  with  golden  reflections  ; 
tides  golden  orange,  paler  towards  abdomen,  everywhere  minutely  dot- 
ted with  brown  ;  lateral  line  golden  ;  dorsal,  caudal  and  anal  fins 
brownish  yellow  or  pale  orange,  minutely  dotted  with  brown,  black 
towards  the  margin  ;  ventrals  pale  orange  ;  pectorals  brownish  with  a 
black  spot  in  axilla,  spreading  over  the  basal  third  of  the  nine  upper 
njs.    Iris  golden  orange. 

Towiff,  Paler  than  the  adult ;  abdomen  silvery  buif ;  upper  half  of 
operde  silvery  bluish  black  ;  the  spot  in  the  axilla  very  indistinct  or 
absent. 

p— 1/27,T 

[s— 1/J2,J 

Habit. — Sea  of  Pinang,  Malayan  Peninsula,  Singapore,  Lancavy. 
Tenasserim  Provinces. 

Total  length  :  3  feet. 

This  fish  is  of  a  very  elongated  cylindrical  form,  not  unlike  that  of 
the  Genus  Ophiocepkalut ;  the  profile  of  the  back  and  abdomen  is 
nearly  horizontal,  imperceptibly  sloping  towards  the  bluntly  pointed 
muzzle.  The  length  of  the  head  is  from  4|  to  \  of  the  total ;  the  depth 
it  occiput  exceeds  by  \  half  the  length  of  the  head.  The  eye  occupies 
sboQt  the  second  eight  of  the  length  of  the  head ;  the  anterior  upper 
half  of  the  orbit  borders  upon  the  profile,  while  the  posterior  half 
deviates  downwards  ;  the  greatest  oblique  diameter  is  \  of  the  length 

*  H.  M.  Cavier  and  Valenciennes  add  {Hi»t,  Nat,  de»  Poiu.  V.)  that  such  is 
tbe  etw  in  the  species  dissected  by  them. 

t  In  others  with  numerous  lateral  branched  appendages ;   Vide  infra  Oioliihui 
nhr  and  the  sabtequent  species. 

X  The  Malays  distinguish  the  fishes  belonging  to  the  Genus  OioHihut  by  the 
coaaon  denooAination  of  Jdrang  (distant,  open),  gi^i  ( tooth) • 

6   8 
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of  the  head,  while  the  vertical  is  but  f  of  the  oblique  diameter.  The 
head  above  is  depressed,  slightly  arched  between  the  ejes,  the  distance 
of  which  is  about  double  the  oblique  diameter.  The  nostrils  opa 
closely  in  front  of  the  eye :  the  posterior  obliquely  oval  aperture  is  but 
little  larger  than  the  minute  rounded  anterior,  the  margin  of  which  is 
provided  with  a  small  raised  membranous  fold.  The  mouth  is  large; 
the  widely  arched  upper  jaw  is  hidden  when  the  mouth  is  dosed,  by 
the  scaly  fold  which  covers  the  infraorbitals ;  the  lower  jaw  is  sesW, 
narrower,  more  pointed,  and  slightly  shorter  than  the  upper,  which  b 
naked,  with  longitudinal  striee,  and  a  rather  large  triangular  impresaoa 
near  the  angle,  which  is  situated  opposite  the  posterior  part  ^  the 
orbit.  In  the  upper  jaw  appear  an  external  series  of  pointed  inwards 
arched,  distant  teeth.  On  each  side  of  the  symphysis  is  one  or  two 
canines,  larger  than  the  rest ;  the  other  teeth  gradually  decrease  in  aiie 
towards  the  angle  of  the  mouth.  At  a  slight  interval  behind  the  ex- 
ternal appears  a  second  narrow  series  of  minute  crowded  conical  (earl- 
like)  teeth.  In  the  lower  jaw  the  external  series  consists  of  eonied 
teeth,  although  small,  yet  perceptibly  larger  than  th^  card-like  ones  of 
the  upper  jaw.  The  internal  series  consists  of  single  distant  lai]ge 
teeth,  increasing  in  size  as  they  approach  the  angle  of  the  moath. 
The  tongue  is  large  triangular,  pointed,  fleshy  on  each  side  of  the 
base,  flat,  bony  in  the  centre,  membranous  towards  the  margins  and 
the  apex.  The  angle  of  the  preopercle  is  rounded,  the  asceodiog 
margin  is  but  very  indistinctly  crenulated.  The  bony  part  of  the  oper- 
de  terminates  in  two  flat  points  of  which  the  upper  is  the  smaller; 
both  are  enveloped  in  a  membranous  point,  projecting  beyond  the  root 
the  pectoral  fin,  and  formed  by  a  prolongation  of  the  subopercle.  The 
third  upper  branchiostegous  ray  is  very  broad,  like  the  blade  of  a  sabre. 
Above  the  pointed  termination  of  the  opercle  appears  another,  tiisB- 
gular  point,  formed  by  a  lobe  of  the  skin,  the  scales  of  the  margins  of 
which  terminate  in  short  setaceous  points.  This  second,  earlike  ap- 
pendage also  appears  in  Otoliths  pama,*  (Buchan.  Ham.)  The  body 
is  elongated  cylindrical,  compressed  towards  the  back ;  the  vertical  dit- 


*  Syn.   Bola  pama,  Buchan.  Ham.  79,  368,  PL  32,  Fig.  26. — i 
Cuy.  and  Val.  V.  55,  Pi.  101,  who  obserfe  it  might  with  equal  propriety  be  ch- 
aidered  a  apecies  of  OioHthw.    Their  deseriptign  appran  to  have  been  diaamip 
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meter  taken  in  front  of  the  dorsal  fin  is  GJ  of  the  total  length.  The 
dorsal  spines  are  very  slender ;  the  third  is  the  longest,  equalling  ahout 
\  of  the  vertical  diameter ;  the  rest  gradually  decrease  towards  the 
aiath,  but  the  last  spine  is  longer,  nearly  \  of  the  third.  The  caudal 
fio  is  rhoroboidal  very  pointed,  its  length  from  6^  to  7i  of  the  total 
The  pectorals  are  very  pointed  b\  to  6^  of  the  total.  The  ventrals 
and  the  anal  are  equal  \  of  the  length  of  the  head.  The  second  anal 
spine  is  scarcely  one  half  of  the  length  of  the  rays,  very  attenuated,  and 
not  striated.  The  scales  of  the  body  are  moderate,  deciduous ;  the 
lateral  line  is  very  distinct  and  proceeds  obliquely  downwards  to  the 
very  point  of  the  caudal.  The  air-vessel  is  nearly  one  half  of  the  total 
length,  narrow,  tapering  backwards  to  a  fine  point.  On  each  side  of 
the  latter  commences  a  narrow  tape-like  process,  which  continuing  along 
each  side,  deviates  at  a  little  distance  from  the  fundus  of  the  air-vessel, 
which  it  again  joins.  The  organ  might  be  compared  with  an  elongated 
antique  urn  with  two  handles.  From  the  anterior  part  of  each  of  the 
litter  proceed  five  branches,  the  four  of  which  give  off  smaller  ones  to 
esch  side,  and  the  fifth  is  tortuous  and  larger  than  the  rest.  This  organ 
strongly  resembles  that  of  O.  pama,  (Cuv.  and  Yal.  V.  PI.  138,)  yet  it 
presents  differences  more  easily  perceived  by  comparison  than  described. 

This  species  approaches  to  O.  seneffalensis,  Cuv.  and  Yal.  and  to 
0.  pama,  from  which  latter  it,  however,  differs  in  its  more  elongated 
form,  particularly  of  the  head,  and  in  having  much  fewer  rays  in  the 
dorsal  fin.  O.  reevetii,  Richardson,  (Rep.  1845,  224,)  differs  in  having 
10 — 1^1  in  the  dorsal  fin,  the  preopercle  spinously  toothed  on  the 
upper  limh  and  rounded  comer,  where  the  teeth  are  large,  and  in  having 
the  second  anal  spine  stout  and  finely  striated.  Single  individuals  occur 
at  Pinang  at  all  seasons,  but  numbers  from  June  to  August.  Al- 
though not  much  esteemed  by  Europeans,  this  fish  is  consumed  by  the 
natives  both  fresh  and  dried.  It  yields  a  large  quautity  of  isinglass, 
which  in  the  Chinese  market  is  considered  to  be  of  the  best  quality, 
And  fetches  40  to  45  Spanish  Dollars  per  Pikul. 

Otolithus  ruber,  (Bloch-Schneider.) 

Johnitts  ruber,  Bloch-Schn.  75,  No.  3,  PL  17. 

from  yoQQg  specimens,  in  which  the  canines  are  less  developed  than  in  the  adnit, 
fai  which  they  appear  as  strong  and  conspicaoas  as  in  seteral  species  of  OtoUtkus, 
The  forsB  of  the  airvessel  is  not  ezdasirely  characteristic  ofpsma. 

6  S  2 
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Otolithus  ruber,  Cuv.  and  Val.  V.  60,  PI.  102. 
Ot(»Uthus  raber,  Swainson,  Nat.  Hist.  Fish.  II.  219. 
J^rang  gigi  of  the  Malays. 

Adult,  Head  above  and  back  pale  brownish  red  with  silvery,  iri- 
descent reflections ;  sides  of  the  head  and  parts  beneath  the  lateral 
line  reddish  or  pure  shining  silvery ;  upper  part  of  opercle  steel-blae; 
lateral  line  silvery ;  dorsal  pale  brownish  red,  the  membrane  miaatelr 
dotted  with  brown  ;  the  other  fins  pale  reddish  yellow.  Iris  reddish 
golden,  brown  towards  the  orbit. 

Young.  Sides  of  the  head  and  parts  beneath  the  lateral  line  sihert 
pale  orange. 

D  10—1/29  or  30,  C  l/f  A  2/7,  V  1/5,  P  16,  Br.  VII. 

Habit. — Sea  and  estuaries  of  Pinang,  Malayan  Penintula^  Sw§^ 
Coromandel,  Malabar.  Qiore. 

Total  length  :  2  feet  6  inch. 

The  length  of  the  head  is  3|  times  in  the  total ;  its  vertical  diameter 
equals  the  distance  from  the  muzzle  to  the  anterior  margin  of  the  pr^ 
opercle,  or  exceeds  by  \  half  the  length  of  the  head.     The  greatest 
oblique  diameter  of  the  eye  is  ^  of  the  length  of  the  head.     The  depth 
of  the  body  in  front  of  the  dorsal  is  contained  4  j-  times  in  the  total 
length.     In  the  young  the  caudal  fin  is  rhomboidal,  pointed  ;  but  with 
age  it  becomes  rounded,  and  its  length  little  less  than  \  of  the  total 
On  each  side  of  the  symphysis  of  the  upper  jaw  appear  two  large  arched 
canines,  of  which  the  exterior  is  the  shorter ;  between  the  two  pairs  rise 
two  distant  smaller,  yet  conspicuous  teeth.     On  each  side  of  the  sym- 
physis of  the  lower  jaw  appears  a  long  canine ;  in  most  individuals  bat 
one  such  is  visible,  the  corresponding  one  being  either  missing  or  much 
smaller.     Behind  the  canines  both  jaws  have  an  external  aeries  of  small 
conical  teeth,  and  in  the  upper  appears  an  inner  series  of  velvety,    fiot 
the  lower  jaw  has  but  a  few  such  behind  the  canines  on  the  symphysis. 
The  stomach  is  elongated,  cylindrical  with  four  ccecopyloric  appendages. 
In  several  it  contained  remains  of  fishes,  of  a  smalUfe/onta  and  Cmi/tf- 
eea.    The  air-vessel  is  large,  flattened,  broad  lanceolate,  termioatiog 
behind  in  a  short  point.     Its  length  is  \  of  the  body,  the  caudal  not 
included.     On  each  side  of  the  body  of  the  vessel  appear  34  processesi 
of  which  the  anterior  four  or  five  divide  in  four  branches,  the  next  ia 
three,  the  next  in  two,  but  the  posterior  processes,  which  are  slightly 
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longer  than  the  preceding,  are  simple ;  all  again  divide  in  minor  ramifica- 
tions. The  isinglass  is  considered  yerj  good,  and  sells  in  the  Chinese 
market  from  40  to  45  Spanish  Dollars  per  Pikul.  The  fish  is  consumed 
both  in  fresh  and  dried  state.  Single  individuals  occur  at  Pinang  at  all 
•easona,  but  they  are  plentiful  from  June  till  August. 

Otolithus  ARGENTEU8,  Kuhl  and  Van  Hasselt. 

Otolithns  argentens,  Cuv.  and  Val.  V.  62. 

Otolithus  argenteus,  Richardson,  Rep.  1845,  225. 

Otolithus  argenteus,  Bleeker :  Verh.  Bat.  Gen.  XXII,  4. 

Jarang  g(gi  of  the  Malays. 

Adult,  Head  above  and  back  iridescent  greyish  green,  with  pale 
reddish  reflections ;  sides  of  the  head  and  beneath  the  lateral  line  red- 
dish golden  ;  upper  part  and  posterior  margin  of  opercle  blackish  blue  ; 
membrane  of  the  whitish  dorsal  spines  reddish  transparent,  of  the  rajs 
tnd  caudal  reddish  yellow,  minutely  dotted  with  brown,  margin  black  ; 
pectoral,  ventrals  and  anal  pale  yellowish  red ;  ventral  and  anal  spines 
whitbh.     Iria  golden,  bluish  black  towards  the  orbit. 

Young.  Sides  of  the  head  and  beneath  the  lateral  line  pale  golden 
onnge ;  upper  part  of  opercle  steel  blue ;  soft  dorsal,  caudal,  anal, 
ventrals  and  pectorals  orange  or  yellowish  red  more  intense  than  in  the 
adult. 

D  9  or  10—1/26,  27  or  28,  C  17|,  A  2/7,  V  1/5  P  20,  Br.  VII. 

Habit. — Sea  and  estuaries  of  Pinang,  Malayan  Peninsula,  Singa- 
Malabar,  Celebes,  Madura,  Batavia.  [pore. 

Total  lenoth  :  2  feet  7  inch. 

The  length  of  the  head  is  ^  of  the  total,  its  greatest  vertical  diameter 
aeeeds  by  ^  half  the  length  of  the  head.  The  oblique  diameter  of  the 
eje  is  5^  of  the  length  of  the  head.  The  vertical  diameter  in  front  of 
the  dorsal  is  5^  of  the  total  length.  On  each  side  of  the  symphysis 
of  the  upper  jaw  appear  two,  sometimes  three  canines,  of  which 
the  posterior,  or  centre  one  when  three  are  present,  is  the  longest, 
bat  all  are  shorter  and  more  distant  than  those  of  O.  ruber.  The 
euioes  are  succeeded  by  a  series  of  distant  conical  teeth  of  a 
eomparatively  larger  size  than  those  in  O,  ruber.  Behind  the 
external  series  is  an  inner  one  of  velvety  teeth.  On  each  side  of  the 
symphysis  of  the  lower  jaw  is  a  very  small  canine,  preceding  a 
leries  of  velvety  teeth,  behind  which  is  an  inner  series  of  large  dis- 
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t«nt  conical  teeth,  some  of  which  in  size  exceed  the  lower  ainiiies. 
The  lateral  line  describes  an  arch,  terminating  opposite  the  middle 
of  the  soft  dorsal  fin,  from  whence  it  proceeds  horiiontally  to  the  point 
of  the  caudal.  The  latter  fin  is  rhomboidal ;  its  length  aboat  5^  of 
the  total.  The  stomach  is  elongated,  cylindrical,  containing  fishes  and 
Crustacea,  There  are  six  ccecopyloric  appendages.  The  body  of  the 
air-Tessel  is  very  narrow,  lanceolate,  about  ^  of  the  length  of  the  fish, 
terminating  in  a  fine  point.  From  each  side  of  the  body  of  the  air- 
vessel  proceed  25  branched  processes,  of  which  the  anterior  are  the 
longest  and  have  the  greatest  number  of  branchlets. 

At  Pinang  this  species  is  taken  in  numbers  from  Jnne  till  Aognst. 
It  is  valued  by  the  natives  as  an  article  of  food.  Owing  to  the  smaD 
size  of  the  air-vessel,  it  yields  but  a  small  quantity  of  isinglass,  the 
quality  of  which  however  is  considered  very  good.  M.  M.  Cuvier  and 
Valenciennes  have  observed  this  species  figured  in  Colonel  Farqnhar*s 
collection  of  drawings  at  the  India  House,  and  its  name  is  said  to  be 
at  Malacca :  Ikanhampay,  which  most  likely  is  a  mistake  for  Salaw^ 
the  Malayan  denomination  of  O.  biauritus, 

Otolithus  mactjlatus,  Kuhl  and  Van  Hasselt. 

Otolithus  maculatus,  Cuv.  and  Val.  V.  64. 

Jfirang  g(gi  of  the  Malays. 

Head  above  and  back  iridescent  yellowish  brown,  lighter,  silvery  on 
the  sides;  cheeks,  preopercle  and  abdomen  silvery  bnif;  upper  part 
of  opercle  steel  blue ;  lateral  line  shining  silvery ;  on  the  hack  and 
sides  to  within  a  little  beneath  the  lateral  line,  a  number  of  iMrowniah 
spots,  the  scales  of  each  spot  edged  with  black  ;  dorsal,  anal,  ventnl 
and  pectoral  fins  yellowish  light  grey,  their  membranes  minutely  dotted 
with  brown ;  caudal  rays  silvery  at  the  base ;  posterior  half  and  mem- 
brane brownish  yellow ;  single  large  irregular  black  spots  scattered 
over  the  fin.     Iris  pale  golden,  blackish  towards  the  orbit. 

D  10—1/34,  C  171.  A  2/11,  V  1/3,  P  18,  Br.  VII. 

Habit. — Sea  and  estuaries  of  Finang,  Malayan  Feninsmla,  SinyS' 
Batavia.  Tf"'** 

Total  length  :  2  feet  9  inch. 

The  length  of  the  head  is  3}  of  the  total ;  its  greatest  vertical  dit* 
meter  exceeds  by  -f  half  the  length  of  the  head.  The  oblique  dianetcr 
of  the  eje  is  a  little  more  than  \  of  the  length  of  the  head.     The  ve^ 
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tiod  diameter  of  the  body  in  front  of  the  dorsal  is  5^  of  the  total 
length. 

The  dentition  resembles  that  of  Otolithue  ruber,  bnt  the  external 
series  of  the  lower  jaw  consists  of  fewer,  more  distant  and  stronger 
eonical  teeth.  The  lower  jaw  greatly  projects  beyond  the  upper.  In 
the  adolt  the  candal  fin  is  nearly  rounded  ;  its  length  is  7}  of  the  total. 
The  pectorals  and  centrals  are  comparatively  short,  their  length  eqnal- 
hng  that  of  the  caudal.  The  stomach  is  very  elongated,  cylindrical, 
thin.  In  it  were  found  fishes,  shells  of  a  Cerithium,  and  Crustacea, 
The  air-veaael  is  rery  large,  broad  lanceolate,  tapering  behind  into  a  fine 
pomt.  The  length  is  one  half  of  the  body,  the  candal  fin  not  included. 
Each  side  has  from  52  to  55  branched  processes,  the  number  of  which 
differs  not  only  individually,  but  from  side  to  side.  The  lower  abdo- 
ninsl  surface  of  the  body  of  the  vessel  is  perfectly  smooth,  and  as  usual, 
silky  white,  but  the  upper  or  vertebral  surface  is  longitudinally  divided 
hj  a  narrow  furrow,  from  which  proceed  a  number  of  distant,  back- 
wards arched,  transversal  lines  or  ribs.  The  intervals  between  the 
htter  are  filled  up  by  short  backwards  bifurcating  raised  lines,  of  which 
those  nearest  the  central  furrow  are  directed  obliquely  inwards ;  but 
they  increase  in  length,  and  become  longitudinal  towards  the  margin  of 
the  vessel,  while  those  covering  the  lateral  branched  processes  deviate 
outwards  and  are  much  longer  than  the  rest.  Thus  the  whole  of  the 
upper  or  vertebral  surface  of  the  air-vessel  presents  a  kind  of  rsised  net- 
work of  singular  beauty.  This  species,  although  not  uncommon, 
sppears  at  Pinang  to  be  less  numerous  than  the  others,  which  it  ac- 
eoflnpauies.  It  is  reported  to  be  flavourless,  but  it  is  highly  valued 
for  the  sake  of  the  air-vessel,  which  yields  a  considerable  quantity  of 
the  best  kind  of  isinglass. 

Otolitbus  TSR8ICOLOR,  Cuv.  and  Val.  ? 

Russell  CIX.  Pottee  Kanasah  ? 

Otolithus  versicolor,  Cuv.  and  Val.  V.  64  ? 

J^urang  g(gi  of  the  Malays. 

Taunff.  Head  above  and  back  irideseent  greyish  green,  lighter  on 
the  sides;  cheeks  and  preoperde  silvery;  opercle  steel-blue;  sides 
beneath  the  Uteral  line  silvery  white ;  lateral  line  shining  silvery ;  fins 
yellowish  buflf ;  membrane  of  the  spinous  dorsal  and  marginal  half  of 
the  soft,  of  the  anal  and  candal  minutely  dotted  with  black,  on  the 
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latter  6n  so  closely  as  to  produce  a  general  blackish  colour.     Iris  08t« 
row  golden  round  the  pupil ;  the  rest  bluish  black. 

D  10—1/25,  C  17|,  A  2/7,  V  1/5,  P  18,  Br.  VII. 

Habit. — Sea  of  Pinang. 

Total  length  :  6^  inch. 

The  length  of  the  head  is  about  \  of  the  total ;  its  greatest  Tertiol 
diameter  exceeds  one  half  the  length  by  \»  The  oblique  diameter  of 
the  eye  is  b\  of  the  length  of  the  head.  The  vertical  diameter  ia  froot 
of  the  dorsal  is  about  ^  of  the  total  length. 

The  dentition,  as  represented  by  Russell,  resembles  that  of  O.  sMcif- 
latus.  The  broad  triangular  part  of  the  upper  jaw  at  the  angle  of  (he 
mouth,  is  finely  radiated,  but  without  the  large  triangular  impressioD, 
which  appears  in  some  of  the  other  species.  The  second  anal  spine  is 
proportionally  stronger  than  in  the  other  species ;  its  length  slighdj 
exceeds  \  of  the  anterior  ray,  and  the  two  lateral  surfaces  are  com- 
pressed, finely  radiated,  whereas  in  the  preceding  species  this  spioe  is 
rounded.  The  air-vessel  is  lanceolate  with  numerous  lateral  branching 
appendages  ;  its  length  equals  that  of  the  head,  or  about  \  of  the  total 
length.  The  only  individual  observed,  occurred  at  Pinang  in  1844. 
It  resembles  more  O,  versicolor  than  any  of  the  preceding  species : 
Russell  indeed  gives  21  dorsal  rays,  but  their  number  varies  consider- 
ably iu  all.  In  the  present,  as  well  as  in  the  young  of  the  precediog, 
the  caudal  fin  is  proportionally  much  longer  and  more  pointed  than  in 
the  adult,  and  the  eye  is  also  proportionally  larger. 

Gen.  Jobnius,   Block- Schneider^  1801. 

Velvety  teeth  in  both  jaws  :  in  the  upper  an  external  series  of  arched 
teeth,  considerably  longer  and  more  distant  than  the  rest ;  in  the  lower 
an  internal  series  of  conical  teeth  somewhat  longer  than  the  rest. 
Differs  from  Scuena  by  the  comparative  greater  thickness  and  length 
of  the  second  anal  spine,  which  is  nearly  two  thirds  of  that  of  the  first 
ray. 

Jobnius  dussumieri,  (Cuv.  and  Val.) 

Corvina  dussumieri,  Cuv.  and  Val.  V.  119. 

Head  above  and  back  dark  greenish  brown,  paler,  silvery  on  the 
cheeks,  preopercle  and  sides ;  opercle  steel-blue  ;  the  scales  mtDOtdy 
dotted  with  brown ;  abdomen  pearl-coloured ;  membrane  of  dofsal 
transparent,  minutely  dotted  with  brown,  edged  with  black;  eaodal 
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•ad  inal  yellowish  white,  minately  dotted  with  black,  their  marginal 
part  blackish ;  centrals  white ;  upper  half  of  pectorals  brownish,  lower 
jdlowiBh  white.     Iris  silvery,  upper  part  bluish  black. 

D  10—1/28  or  29,  C  17|,  A  2/7,  V  1/5,  P  19,  Br.  VII. 

Habit. — Sea  of  Pinang,  Malayan  Penintula,  Singapore* 
Malabar. 

TOTAI.  LSNGTH  t    6f  iuch. 

The  teeth  of  the  external  series  of  the  upper  jaw  are  distant,  but  little 
longer  than  those  of  the  internal.  Under  the  symphysis  of  the  lower 
jaw  appear  five  pores.  The  anterior  part  of  the  air-vessel  is  dilated, 
forming  a  rounded  lateral  process  on  each  side  of  the  vertebral 
cdnmn.  Immediately  behind  them  the  body  of  the  vessel  is  cou' 
stricted,  and  the  rest  presents  a  broad  lanceolate  form,  tapering 
bickwards  into  a  sharp  point.  From  each  side  proceed  ten  processes  of 
vliich  the  eight  are  branched,  but  the  two  posterior  pairs,  the  longest, 
sre  either  simple  or  bipartite.  The  length  of  the  air*vessel  is  about  } 
of  the  total. 

At  Pinang  single  individnab  occar  at  all  seasons.  The  isinglass  is 
lepated  good,  but  as  the  fish  is  of  small  size  and  not  numerous,  but 
little  is  procurable. 

JoHNivs  BSLENOBRi,  (CuT.  and  Yal.) 
Corvina  belengeri,  Cuv.  and  Val.  Y.  120. 
Corvina  belengeri,  B^langer,  358. 

Colours  similar  to  those  of  /.  dussumieri,  but  the  body  and  fins  so 
dosely  dotted  with  black  and  brown  as  to  impart  a  general  pale  brown- 
ith  appearance ;  the  marginal  half  of  the  caudal,  anal  and  ventral  fins 
blackish.    Iris  silvery,  upper  half  bluish  black. 

D  10—1/28,  29  or  30,  C  17|,  A  2/7,  V  1/5,  P  17,  Br.  VII. 

Habit. — Sea  of  Pinang,  Malayan  Peninsula,  Singapore. 
Malabar. 

ToTAJL  LENGTH  :  6f  inch. 

The  teeth  of  the  external  series  of  the  upper  jaw  are  less  distant,  and 
father  longer  than  in  J.  duuumieri.  There  are  five  pores  under  the 
•jmphysis  of  the  lower  jaw.  The  form  and  length  of  the  air*vessel  is 
tbatof /.  dunumieri;  each  side  has  ten  branching  processes,  shorter* 
bowever,  and  apparently  placed  at  a  greater  distance  from  each  other 
thao  in  the  former  species.    The  three  posterior  pairs  are  much  longer 
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than  the  preceding,  the  eighth  and  ninth  bipartite,  the  tenth  p«r  i> 
undivided,  pointed.     Also  this  species  occurs  singly  at  Pinang. 

The  two  preceding  species  not  only  closely  resemble  each  other,  bat 
also  a  third :  Johnius  eoitor,  (Buchanan  Hamilton.*)  Their  estenial 
distinguishing  characters  will  appear  from  the  following  table. 


Length  of  the  head    •  • 
Depth  at  occipat    .... 

Diameter  of  the  eye  . . 

Distance  from  the  muz- 
ale  to  the  eye 

Depth  in  front  of  dor* 
ul  fin • 

Length  of  the  posterior 
anal  spine   


JohniuM  duiiUm 
mieri. 


4i  in  total  length 
)  of  the  length 

the  head. 
^  of  do. 
equal  the  diameter 

of  eje. 

5}  in  total  length, 
slightly    exceeding 
1  of  first  anal  ray. 


Johnitu  heiengeri. 


^  of  total  length, 
of  -(y  of  the  length  oi 
the  head* 

3^  in  do. 

^  less  than  the  di- 
ameter. 

jf  of  total  length. 

f  of  the  first  ray 
but  slenderer 
than  Ui  eoiior. 


fi 


Jokmtu  euior. 


i  of  total  length. 

of  the  length  of 

the  head. 
5^  in  do. 
exceeding  the  dis- 

meter  by  i 

i  of  total 
}  of  the  first  sail 
ray. 


Johnius  carutta,  Bloch. 
Johnius  carutta,  Bl.  PI.  356. 
Corvina  carutta,  Cav.  and  Yal.  V.  124. 
Head  abore  and  back  dark  brown  claret  colour,  lighter,  silvery  on 
the  cheeks,  opercles^  sides  and  abdomen  ;  the  scales  minutely  dotted 
with  black,  and  their  margins  of  a  darker  brown  than  the  ground  eo- 
lour ;  fin-membraues  pale  whitish  yellow,  minutely  dotted  with  black ; 
the  upper  half  of  the  spiny  dorsal,  from  2^-  to  7^^  spine,  black ;  tlie 
soft  dorsal  with  four  equidistant,  large,  oblique  black  spots ;  the  mar- 
ginal half  of  the  caudal,  anal  and  ventral  fins  blackish.     Iris  goldes, 
the  orbital  half  bluish  black. 
D  10—1/28,  C  171,  A  2y8,  V  1^  P  18,  Br.  VII. 

Habit. — Sea  of  Pinang. 

Malabar ;  sea  and  rivers  Tranquebar,  Pondicheny. 

Total  length  :  6  inch. 

The  length  of  the  head  is  4^  in  the  total,  the  depth  at  the  occiput 
f  of  its  length.  The  transversal  diameter  of  the  eye  is  ^  of  the  lengtk 
of  the  head,  equal  to  its  dbtance  from  the  muzzle.  The  vertical  dia- 
meter in  front  of  the  dorsal  fin,  is  little  less  than  the  length  of  tbe 


*  8th.    Boia  eoitor,  Baehan.  Ham.  75|  368,  FL.  27*  Fig,  24.— 
Cavier  and  Valencieiuies,  V.  116. 
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iKtd.  Tbe  externa]  series  of  teeth  of  the  tipper  jaw  is  Mit  tittle  larger 
than  the  external ;  the  velvety  teeth  of  the  lower  jaw,  form  a  broader 
band  than  those  of  the  upper.  Under  the  symphysis  of  the  lower  jaw 
appear  four  pores.  The  second  anal  spine  is  very  thick,  f  of  the 
length  of  the  first  ray.  A  single  individual  was  observed  at  Pinang  in 
Msy  1845. 

JoHNiua  oiACANTHus>  (Lsc^p^de.) 

Lutjanus  diacanthns,  Lac^p^de  lY.  195,  244. 

Russell  GXV.  Nalla  Katchelee.     (Adult.) 

Russell  CXVI.  Katchelee.     (Young.) 

Johnius  imtaleus,  Cuvier,  R.  A.  II.  173(^') 

Corvina  catalea,  Cuvier  and  Valenciennes.  V.  1 28. 
(Icon).  Sdaena  macnlata.  Gray,  III.  Ind.  Zool.  II.  PI.  89,  Fig.  3. 

(Young.) 

Corvina  catalea,  B^langer,  360. 

Corvina  catalea,  Richardson :  Rep.  1845,  226. 

Corvina  nalla  katchelee,  Richardson  1.  c. 

Corvina  catalea,  Bleeker ;  Verb.  Batav.  Gen.  XXII.  4. 

Ikan  Tambar^h  of  the  Malays. 
'  Young,  Head  above  and  back  dark  brown  daret  colour ;  cheeks^ 
preopercle,  «nd  sides  to  a  little  beneath  the  lateral  line  lighter  vrith 
lilac  silvery  reflection,  the  scales  6dged  with  dark  brown,  and  the  back 
and  upper  half  of  the  sides  with  numerous  larger  and  smaller  round 
UsdL  spots;  lower  half  of  the  sides  silvery  buff;  the  scales  minutely 
dotted  with  brown ;  operde  silvery  lilac  or  blue ;  dorsal  and  caudal 
im  membranes  brownish  bufif,  minntdy  dotted  with  brown,  and  with 
iBore  or  less  numerous  large  black  scattered  spots ;  anal,  ventrals  and 
pectorals  brownish  buff  at  the  base,  the  rest  pale  neutral  tint,  minutely 
dotted  with  brown,  and  the  marginal  half  black. 

JMt.  Head  and  sides  darker,  with  or  without  indistinct  black 
^ts ;  sides  beneath  the  lateral  line  pale  silvery  bluish  or  lilac  brown ; 
operde  blackish  blue ;  branchiostegcms  rays  and  membrane  pale  lilac 
silvery;  dorsal-,  caudal-  and  anal  membranes  pale  yellowish  brown, 
miautely  dotted  with  brown,  vrith  or  without  indistinct  lai^  dark 
brown  spots ;  ventrals  and  pectorals  yellowish  brown,  posterior  half 
hladcish.  Iris  silvery  lilac,  minutely  dotted  with  brown ;  the  orbital 
half,  bluish  black. 

6  T  2 
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D  10—1/24,  C  171,  A  2y7,  V  1/5,  P  19  or  20,  Br.  VII. 

Habit. — Sea  qfPinanff,  Malayan  Peninsula^  Singapore^ 

Malabar,  Coromandel,  Bay  of  Bengal,  Gangedc   estoaiia, 
Tenasserim,  Canton,  China  Seas,  Madura,  Java. 

Total  lsngth  :  2  feet  9  inch. 

The  length  of  the  head  is  3^  in  the  tota],  the  caudal  fin  not  included. 
In  the  young  the  latter  fin  is  rhomboidal,  very  pointed,  and  its  length 
equal  to  that  of  the  head  ;  but  with  age  the  point  becomea  worn,  and 
in  the  adult  the  length  is  but  f  of  that  of  the  head,  or  equal  to  the 
depth  at  the  occiput.  The  oblique  diameter  of  the  eye  is  a  little  less 
than  \  of  the  length  of  the  head ;  the  distance  from  the  muxzle  to  the 
eye  exceeds  the  diameter  by  i*  The  vertical  diameter  in  front  of  the 
dorsal  fin  is  ^  of  the  total  length.  The  teeth  of  the  external  series  of 
the  upper  jaw  are  long,  distant,  and  there  is  generally  a  canine  on  ooe 
or  both  sides,  at  a  little  distance  from  the  symphysis.  The  lower  jaw 
has  a  smaller  canine  on  each  side  of  the  symphysis,  and  an  internal  series 
of  longer  conical  teeth.  Under  the  symphysis  appear  four  large  poiesi 
and  in  some  a  fifth,  very  minute.  The  air-vessel,  i  of  the  length  of 
the  fish,  is  of  a  broad,  lanceolate  shape,  tapering  behind  into  a  ifrj 
elongated  point.  Each  side  has  20  to  24  processes,  of  which  the  two 
posterior  pairs  are  simple  or  bipartite ;  the  rest  branching.  The  cod* 
tents  of  the  stomach  of  one  dissected  were  the  remains  of  a  species  of 
Leptocephalus  and  an  eel,  of  Crustacea,  and  of  a  LoUgo.  At  Pinsiig 
individuals  of  this  species  occur  at  all  seasons,  but  in  numbers  and  of 
the  largest  size,  from  June  to  August.  They  are  not  only  valued  as 
articles  of  food,  but  also  on  account  of  the  quantity  and  qualify  of  the 
isinglass,  which  sells  in  the  China  market  from  40  to  45  Spanish  DoDus 
per  Pikul. 

JoHNius  MACULATUS,*  Blooh-Schneidcr,  Var.? 

Head  above  and  back  dark  greyish  green,  lighter,  silvery  on  the 
cheeks,  opercles  and  sides,  the  scales  minutely  dotted  with  black,  not, 
however,  sufficiently  to  influence  the  general  colour;  abdomen  alveiy; 
membrane  of  dorsal  spines  transparent  with  black  mairgin ;  betweca 
the  anterior  six  spines  dotted  throughout,  and  rather  largely  vrith  blad: 
and  brown  ;  between  the  four  posterior  spines  the  central  part  of  the 

«  Syn.  Russell  CXXIII.  Stari  Ku!ia.^^oknhu  maeuhhtt,  BL  Seha.  7S.- 
Corvina  maculata^  Cuvier  and  ValencienneB,  V.  126. 
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membrane  without  dots ;  membrane  of  dorsal  rays,  caudal  and  anal 
yellowish  white,  minutely  dotted  with  brown  and  black,  their  marginal 
portion  blackish ;  pectorals  and  ventrals  whitish,  the  latter  dotted 
with  blacky  particularly  towards  the  margin.  Iris  silvery,  dotted  with 
black ;  upper  orbital  half  bluish  black. 

D  10—1/23,  C  17f  A  2/7,  V  1/5,  P  19,  Br.  VII. 

Habit. — Sea  of  Pinang. 

ToTAi.  I.SN6TH  :  5  inch. 

The  length  of  the  head  is  4^  in  the  total,  its  vertical  diameter  at  the 
ecdput  f  of  the  length.  The  oblique  diameter  of  the  eye  is  *6\  in  the 
length  of  the  head ;  the  distance  from  the  muzzle  is  less  than  the 
oblique  diameter.  The  vertical  diameter  in  front  of  the  dorsal  fin 
eqoals  the  length  of  the  head.  The  distance  from  the  orbit,  across  the 
infraorbitals,  exceeds  \  of  the  diameter  of  the  eye.  This  character  may 
serve  at  once  to  distinguish  a*  very  closely  allied  species:  Johniue 
tkaptie^  (Buchan.  Ham.),  in  which  the  breadth  of  the  infraorbitals  is 
much  less.  The  anterior  teeth  of  the  external  series  of  the  upper  jaw 
are  rather  long  and  closely  set ;  the  rest  are  scarcely  longer  than  the  ra- 
ther broad  internal  series  of  velvety  teeth.  Under  the  symphysis  of  the 
lower  jaw  appear  five  pores.  The  lower  part  of  the  rounded  margin  of 
the  preopercle  is  distinctly  and  distantly  toothed.  The  opercle  termi- 
nates in  two  flat  spines.  The  lateral  line  is  distinct ;  on  each  scale  ap- 
pears a  small  longitudinal  tube,  from  whence  proceed  an  upper  and 
lower  oblique  process.  Most  of  the  scales  of  the  sides  have  each  a 
central  oblique  line.  The  second  anal  spine  is  rather  strong,  longitu- 
dinally radiated,  and  \  of  the  length  of  the  first  ray.  The  caudal  fin  is 
rhomboidal  somewhat  rounded  at  the  point.  From  the  defective  de- 
scriptions of  Johniue  maculatue,  it  is  impossible  to  determine  if  the 
present  is  specifically  distinct  or  a  variety.  A  single  individual  was  ob- 
served in  1844  at  Pinang.  The  form  of  the  air-vessel  and  the  number 
of  the  lateral  appendages  resemble  those  of  Johniue  beUngeri. 

Sub-Gen.  Corvina,  Cuvier,  1829. 
Differs  from  Johniue  by  the  comparatively  greater  size  of  the  second 
anal  spine,  the  length  of  which  nearly  equals  that  of  the  first  anal  ray. 

*  Stn.     Bole  ehapiiMf  Bnch.  Ham.  77,  368,  PI.  10,  Fig.  25.— Cbrvtfiia  ehap. 
Hi,  Cavier  and  ValencieDnes,  V.  130. 
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CORVINA   SOLDADO,    (LdC^p^de.) 

Holocentre  soldado,  Lac^p^de,  IV.  344,  373. 
Russell  CXVII.  Telia  Katchelee. 

Corvina*  miles,  Cavier  and  Yalenciennes,  V.  94,  IX-  474. 
Scisena    argentea,  Kuhl    and  Van  Hasselt  MS.  Cut.  and 

[Val.  V.  95. 

Adult.  Head  above  and  back  iridescent  greyish  green ;  lighter, 
silvery  on  the  cheeks,  preoperde  and  sides  ;  opercle  steel-blue  in  the 
centre  ;  abdomen  pearl-coloured  ;  membrane  of  dorsal  spines  transpa- 
rent, minutely  dotted  with  black  and  brown,  and  with  black  margins } 
membrane  of  the  rays  near  the  root,  and  in  front  of  each  ray,  with  a 
small  brownish  spot ;  upper  third  minutely  dotted  with  brown,  the 
margin  black ;  ventrals  whitish ;  the  rest  of  the  fins  pale  jellowid 
white,  the  membranes  and  rays  minutely  dotted  with  black  on  the 
marginal  half,  so  closely  as  to  impart  a  general  blackish  colour.  Im 
silvery,  upper  orbital  half  bluish  black. 

Young.  Of  general  lighter  colours ;  fins  of  a  deeper  yellow ;  anal 
spines  and  three  anterior  rays  and  their  membrane  dotted  with  brown. 

D  10—1/29  or  9—1/30,  C  17t,  A  2/7,  V  1/5  P  16  or  17,  Br.  Yll. 

Habit. — Sea  of  Pinang. 

Java,  Tenasserim,  Coromandel,  Bombay. 

Total  length  :  2  feet. 

The  length  of  the  bead  is  about  4^  in  the  total ;  the  depth  at  oc- 
ciput \  less  than  the  length.  The  oblique  diameter  of  the  eye  is  a 
little  less  than  ^  of  the  length  of  the  head ;  the  distance  from  the 
muzzle  equals  the  diameter  of  the  eye.  The  vertical  diameter,  in  firait 
of  the  dorsal,  slightly  exceeds  the  length  of  the  head.  The  air-vessd 
is  about  \  of  the  total  length,  elongated  oval,  with  numerous  laterd 
branching  appendages,  which  increase  in  length  towards  the  posterior 
extremity.  Four  pores  appear  under  the  symphysis  of  the  lower  jav. 
Small  individuals  occur  at  Pinang  at  all  seasons  ;  larger  ones  but  rarely. 
The  fish  is  eaten  by  the  natives,  and  the  few  air-vessels  procurable,  aie 
valued  as  good  isinglass.  M.  Dussumier  found  this  species  abundant 
at  Bombay. 

Gen.  Umbrina,  Cuoter,  1817- 

Differs  from  Johnius  in  having  a  cirrus  under  the  symphytts  of  tlie 

lower  jaw. 

*  Misprinted  **  SciiOUi.*' 
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UitBRiNA  RUBSSLLiy  Cuvier. 
Russell  CXVIII.  Qaalar  Katchelee. 
Umbrina  russelli,  Guv.  and  Val.  V.  178. 
Umbrina  russelli,  Richardson :  Report  1845^  226, 
Ikan  Gul^ma  of  the  Malays. 
Yavng,    Head  above  and  back  silvery  greyish  green,  lighter  on  the 
sides  above  the  lateral  line ;  cheeks,  opercles  and  beneath  the  lateral 
Use  shining  silvery;  from  the  vertex,  between  the  eyes,  a  blackish 
band  obliquely  backwards  over  the  temple,  terminating  on  the  opercle 
m  a  large  steel-blue  spot ;  behind  the  occiput  a  broader  black  hand 
obliqoely  downwards  to  the  origin  of  the  lateral  liqe ;  membrane  of  the 
dorsal  spines  blackish,  minutely  dotted  with  brown ;  of  the  rays  the 
upper  half  minutely  dotted  with  brown  and  black,  the  lower  transpa- 
not ;  the  rest  of  the  fins  pale  orange. 

JMi.  Body  paler;  in  certain  lights  reflecting  fifteen  obliquely 
backwards  ascending  lines ;  no  trace  of  the  blackish  band  of  the  tem- 
plesy  and  but  a  faint  of  the  occipital ;  a  pale  steel-blue  spot  on  the 
opercle;  membrane  of  dorsal  spines  brownish.  Iris  silvery,  upper 
orbital  half  bluish  black. 
D  10—2/27  or  10—1/26,  C  17|,  A  2/7,  V  1/5  P  17,  Br.  VII. 
Habit,—- iS^ea  of  Pinanff,  Malayan  Penineulaf  Singapore. 

Vizagapatam,  Indian  and  China  Seas. 
ToTAi.  LENGTH  :  6  inch. 

The  length  of  the  head  is  4^  in  the  total ;  the  depth  at  occiput  ^ 
less  than  the  length.  The  oblique  diameter  of  the  eye  is  ^  of  the 
length  of  the  head,  equalling  the  distance  of  the  eye  from  the  muzzle. 
The  vertical  diameter  in  front  of  the  dorsal  fin  is  -J-  of  the  length  of 
the  body,  the  caudal  not  included,  but  with  the  latter  fin  it  is  3f  in  the 
total  length.  The  teeth  of  the  external  series  of  the  upper  jaw,  are 
bat  little  longer  than  the  rest,  and  rather  closely  set.  The  cirrus  is 
thick,  fleshy ;  in  the  adult  fish  its  length  equals  the  lower  jaw  to  the 
angle  of  the  mouth,  but  it  is  shorter  in  the  young.  On  each  side  of 
and  a  little  behind  the  cirrus  appear  two  large  pores.  The  fold  of  the 
skin  covering  the  infraorbitals  and  the  upper  maxillary  forms  a  small 
rounded  lobe  on  each  side  of  the  muzzle.  The  vertical  distance  from 
the  lower  part  of  the  orbit  down  the  fold  is  f  of  the  oblique  diameter 
of  the  eye.    The  lateral  line  consisting  of  a  small  central  tube  on  each 
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scale,  follows  the  arch  of  the  back  till  opposite  the  middle  of  the  aoal, 
from  whence  it  proceeds  nearly  straight  to  the  point  of  the  rhomhie 
caadal  fin.  In  individuals  with  12  dorsal  spines,  the  eleventh  i» 
slightly,  the  twelfth  much  longer  than  the  tenth,  and  their  membranes 
much  narrower  than  those  connecting  the  rest,  which  from  the  fomtli 
gradually  decrease  in  length.  The  pectorals  are  pointed^  their  length 
equalling  that  of  the  caudal.  The  second  anal  spine,  f  of  the  first  raj, 
is  compressed,  broad  except  near  the  root  where  it  is  somewhat  nar- 
rowed. The  air-vessel  about  \  of  the  length  of  the  fish,  is  elongated 
oval,  terminating  in  a  long  thin  point.  From  each  side  proceed  14  to 
1 6  appendages,  of  which  the  two  posterior  ones  are  simple  or  bipartite^ 
and  much  longer  than  the  preceding  branching  ones.  At  Pinang  thb 
species  is  of  too  rare  occurrence  to  make  it  valuable  as  an  article  of 
food,  or  as  yielding  isinglass,  although  the  latter  is  considered  of  good 
quality.  The  fishermen  assert  that  individuals  upwards  of  a  foot  in 
length  have  been  taken. 

Gen.  Pristipoma,  Cuvier^  1817* 

Dorsal  fin  single,  and,  as  well  as  the  anal,  without  scales  ;*  angle  of 

opercle  blunt,   or  hid  in  the  membrane;  the  external  series  of  the 

velvety  teeth  stronger  than  the  rest ;  under  the  symphysis  of  the  lower 

jaw  two  pores,  behind  which  a  small  fosaet ;  branchiost^ous  lajf 

seven • 

Pristipoma  commersoni,  (Lac^p^de.) 
Labre  commersonien,  Lac6p.  III.  431,  477,  PL  23,  Kg.  1. 
Lutjan  microstome,  Lac^p.  III.  PL  34,  Fig.  2 ;  IV«  181, 216^ 
Labrus  commersonii,  Shaw,  lY.  4d3. 
Pristipoma  kaakan,  Cuv.  and  Val.  V.  244,  XIII.  8*'. 
Pristipoma  commersonii,  Cuv.  and  Val.  V.  252. 
Pristipoma  kaakan?  Ruppell:  N.  W.  Fishche,  123, Taf.  3(H 

[Fig.L 

Pristipoma  kaakan,  Richardson  :  Rep.  1845,  227. 

Pristipoma  kaakan,  Bleeker :  Verb.  Batav.  Gen.  XXII.  3. 

(Toung).     Head  above  and  back  pale  greybh  green ;  opercle  bluisk 

silvery,  the  posterior  part  minutely  dotted  vrith  black ;  cheeks,  aides 

and  abdomen  silvery ;  the  back  and  upper  part  of  the  sides  minntely 

dotted  vnth  black  and  with  distant  indistinct  brownish  spots;  fin 

*  As  observed  by  M.  SwainsoDi  this  character  does  not  exist  in  aU  species. 
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membranes    transparent ;    between  the    dorsal  spines  with  a  black 
mugin  and  with  two  or  three  series  of  brownish  spots ;  between  the 
dorsal  rays  two  transversal  series  of  smaller  brownish  spots ;  posterior 
half  of  caudal  pale  blackish.     Iris  golden. 
D  12/14,  C  17|,  A  3/7  or  8,  V  lyS,  P  17,  Br.  VIL 
Habit. — Sea  and  esiuariee  o/Pinanff,  Singapore, 

Sea  and  estnaries  of  Coromandel,  Malabar,  Island  of  Lantao, 
China  Sea,  Balli,  Java,  Sambawa,  Celebes. 
Total  length  :  7  inch. 

The  length  of  the  head  and  the  greatest  yertical  diameter  of  the  body 
are  contabed  3^  times  in  the  total  length.  The  fourth  dorsal  spine 
eqaals  half  the  greatest  yertical  diameter  of  the  body.  The  second 
anal  spine  is  two  thirds  of  the  yertical  diameter  above  it,  and  as  long  as 
the  fourth  dorsal,  but  stronger.  Individuals  of  the  length  described 
are  excessively  numerous  at  all  seasons  at  Finang  and  Singapore,  where 
they  are  consumed  by  the  natives  either  fresh  or  dried. 

Pristipoma  guoraca,  Cuv.  and  Yal. 
Perca  gmnniens,  Froster  ? 
Anthias  grunniens,  Bloch-Schneider.  308? 
Russell  CXXXII.  Guoraka. 
Pristipoma  guoraca,  Cuv.  R.  A.  II.,  176^*> 
Pristipoma  guoraca,  Cuv.  and  Val.  V.  256. 
Pristipoma  guoraca,  B^langer,  363. 
Head  above  and  back  pale  blackish  olive ;   cheeks,  opercles  and 
sides  silvery  grey  with  blue  and  golden  reflections ;  abdomen  silvery 
yellowish  white ;  most  of  the  scales  have  the  edges  minutely  dotted 
with  brown,  and  those  above  the  lateral  line  a  pale  brown  spot  at  the 
root,  forming  six  or  seven  indistinct  parallel  lines ;  fins  pale  yellowish  ; 
membrane  of  the  dorsal  minutely  dotted  with  brown,  between  the  spines 
one  or  two  series  of  lai^e  clouded  brown  spots,  and  a  single  series  of 
smaller  between  the  rays ;  margins  of  the  dorsal  and  caudal  blackish ; 
the  membrane  of  the  latter  and  of  the  anal  slightly  dotted  with  brown. 
Iris  golden. 
D  12/14,  C  17*,  A  3/8,  V  1/5,  P  18,  Br,  Vll. 
Habit. — Sea  ofPinang. 

Isle  of  Tanna,  Batavia,  Coromandel,  Mahd  (Fresh-water). 

TOTAI.  LENGTH  :    1  foOt. 

6  u 
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The  Air-vessel  is  elongated,  nearly  one  third  of  the  total  lengthy  swdl- 
ing  in  the  middle,  terminating  in  a  point ;  the  anterior  extremity  is 
blunt  and  appears  to  hare  on  each  side  a  pointed  process,  a  little  less 
than  one  third  of  the  length  of  the  vessel  itself,  which  is  restricted  st 
the  origin  of  the  lateral  processes.  The  second  anal  spine  is  ezoes- 
sively  thick,  striated  on  the  anterior  surface ;  its  length  slightly  eiceeds 
one  half  of  the  vertical  diameter  of  the  body  above  it,  but  it  is  con. 
siderably  less  than  one  half  of  the  vertical  diatneter  at  the  pectonds. 
This  spine  is  therefore  comparatively  shorter  in  the  present  spedea 
than  it  is  in  P,  kaakan,  Cuv.  and  Val.  which  it  however  much  resem- 
bles in  distribution  of  colour  and  other  characters.  The  fish  is  finely 
flavoured,  but  its  isinglass  is  of  little  value,  as  the  air-vessel  is  veiy 
thin.    At  Pinang  it  is  of  very  rare  occurrence. 

Pristipoua  nigrum,  Mertens. 
Pristipoma  nigrum.  Cuv.  and  Val.  V.  258. 

Foiif^.  Blackish  brown,  opercles  pale  silvery ;  membrane  of  dorssl 
spines  pale  brown  with  lilac  reflections,  margin  black;  soft  part  of 
dorsal  and  anal  blackish  brown  with  whitish  yellow  margin ;  pectorsls 
and  caudal  whitish  yellow  with  a  blackish  vertical  band  at  the  root; 
ventrals  blackish  brown.  Iris  King's-yellow  with  a  black  orbital  margin. 

D  14/16,  C  171.  A  3/7,  V  1/5,  P  17,  Br.  VII. 

Habit. — Sea  ofPinaag. 
Manila. 

Total  lbnoth  (t^the  young)  :  2f  inch. 

The  head  is  i  of  the  length  of  the  body,  not  including  the  csndal 
which  is  •)-  of  the  total  length.  The  greatest  vertical  diameter  of  the 
body  is  i  of  the  total  length.  The  eye  occupies  the  second  third  of 
the  head.  The  baaal  half  of  the  soft  dorsal,  anal,  and  of  the  SkoM 
fin  covered  with  minute  scales. 

This  fish,  of  which  a  single  individual  was  observed  in  1845  at 
Pinang,  appears  to  be  the  young  of  P.  nigrum,  from  which  it 
merely  differs  by  the  yellowish  colour  of  the  caudal,  pectorals  and  of 
the  margins  of  soft  dorsal  and  anal  fins. 

Pristipoma  paikbbli,  Cuv.  and  VaL 
Russell  CXXI.  Paikeeli. 
Pristipoma  paikeeli,  Cuv.  R.  A.  II.  176  <^'> 
Pristipoma  paikeeli,  Cuv.  and  Val.  V.  259. 
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SSreiy  brownish  white ;  abdomen  boiF;  on  the  back  and  sides  as 
&r  as  the  pectoral  fin  six  parallel  long^itndinal  bands.  Van  Dyke  brown, 
each  encbsed  hj  two  black  lines  ;  fin-membranes  yellowish  white,  all 
except  the  pectoral  minutely  dotted  with  brown ;  the  margin  of  the 
spinal  part  of  the  dorsal  black ;  the  upper  half  of  the  soft  part,  and 
the  posterior  margin  of  the  caudal  blackish.  Iris  golden. 
D  12/15,  C  17f  A  3/9,  V  1/5,  P  17,  Br.  VII. 
Habit. — Sea  ofPinanff. 

Madras,  Vizagapatam. 
Total  ubngth  :  6  inch. 

The  figure  of  Russell  represents  the  dorsal  spines  much  too  slender, 
tod  the  caudal  fin  too  deeply  cleft.  It  is  also  defective  in  not  repre- 
sentii^  the  minute  scales  half  covering  the  membrane  of  the  dorsal 
njs,  of  the  caudal,  anal  and  of  the  ventrals.  A  single  individual  oh* 
senred  at  Pinang  in  1845,  had  nine  anal  rays,  (the  last  one  double.) 

Pbibtipoma  caeipa,  Cuvier. 
Anthias  maculatus,  Bloch,  PI.  326.  Fig.  2  ? 
Lutjan  tachet^  Lac^pMe,  IV.  239. 
RnsaeU  CXXIV.  Caripe. 
Priatipoma  caripa,  Cuv.  R.  A.  II.  176  ^^-^ 
Pristipoma  caripa,  Cuv.  and  Val.  V.  261. 
Head  above  and  back  brownish  black,  sides  silvery  brownish  white ; 
cheeks  and  abdomen  silvery  white,  bluish  on  the  operdes ;  over  the 
iafraorbitals  an  oblique  blackish  band,  edging  the  orbit ;  a  second  from 
the  occiput,  edging  the  margin  of  the  preopercle  and  the  opercle ;  a 
third  in  front  of  the  dorsal  to  just  beneath  the  lateral  line ;  three  or 
four  blackish  spots  along  the  back,  three  larger,  placed  in  quincunx 
towards  the  former,  along  the  lateral  line ;  membrane  of  dorsal  spines 
hemi-transparent,  edged  and  minutely  dotted  with  black,  and  with  a 
large  black  spot  between  the  4th,  5th,  6th,  7th  and  8th  spine ;  upper 
half  of  the  soft  dorsal  minutely  dotted  with  black,  and  with  a  small 
indistinct  blackish  spot  in  front  of  the  six  anterior  rays ;  the  other 
fins  pale  yellowish  white ;  the  membrane  of  the  caudal  and  anal  minutely 
dotted  with  brown.    Iris  golden. 
D  12/14,  C  17^^,  A  3/7.  V  1/5,  P  16  or  17,  Br.  VII. 
Habit. — Sea  qfPinanff* 

Batavia,  Coromandel,  Malabar. 

6  u  2 
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Total  length  :  5  inch. 

Two  individuals  together  were  observed  in  1845  at  I^nai^  where 
the  fishermen  asserted  the  species  to  be  very  seldom  seen^  and  never  of 
larger  size. 

Pristipoua  AURiTXJUf  Cuv*  End  Yal. 
Pristipoma  auritum»  Cuv.  and  Val.  V.  263. 

Upper  part  of  the  mnzzle  dark  brown,  of  the  rest  of  the  head  the 
upper  half  of  the  operde  and  of  the  lax  gill-membrane  and  the  checb 
light  brownish  grey  with  silvery  reflections ;  preoperde,  lower  half  of 
operde  and  of  the  gill-membrane  silvery  yellowish-white,  minntely 
dotted  with  brown ;  back  and  upper  part  of  the  sides  light  greyish 
green,  lower  part  of  the  latter  and  abdomen  yellowish  white;  ths 
scales  of  the  occiput  and  upper  half  of  the  body  with  a  reddish  brown 
spot  at  the  root,  reflecting  lilac  and  forming  irregular  seriea  or  longitii- 
dinal  lines ;  the  scales  of  the  lower  half  of  the  sides  silvery  at  Che  root, 
and  minutely  dotted  with  brown ;  fin-membranes  whitish  transparent, 
minutely  dotted  with  brown,  rays  yellowish  white  ;  between  the  dorsal 
spines  numerous  reddish  brown  round  or  elongated  spots,  foming 
from  3  to  6  oblique  series ;  the  margin  of  the  membrane  black ;  between 
the  dorsal  rays  some  rounded  smaller  spots,  forming  4  transversal  lines. 
Iris  golden. 

D  12/14,  C  17|,  A  3/7  or  8,  V  1/5,  P  17,  Br.  VII. 

Habit. — Sea  of  Pinang, 
Siam. 

Total  length  :  1  foot  8{  inch. 

The  eye  occupies  the  third  seventh  of  the  length  of  the  head  when 
the  muzzle  is  protracted ;  the  length  of  the  operde  is  little  less  (hiB 
one  half  of  that  of  the  head ;  it  is  convex  and  projects  backwards 
above  the  anterior  half  of  the  pectoral ;  the  mouth  is  comparadrdj 
very  small  with  few  teeth ;  the  external  series  under  the  symphysis  of 
the  upper  jaw  is  a  little  stronger  than  the  rest ;  those  few  in  the  lover 
jaw  nearest  the  angle  of  the  mouth  are  the  lai^est,  nearly  conical.  Tbe 
length  of  the  second  anal  spine  equals  that  of  the  fourth  dorsal,  the 
longest,  and  it  is  nearly  f  of  the  vertical  diameter  of  the  body  mm- 
diately  above  it.  The  anterior  surface  of  all  the  spines  is  longitudinaDj 
furrowed.  The  caudal  fin  is  covered  alihost  throughout  with  rainnte 
rough  scales,  so  as  entirely  to  hide  the  short  accessory  rays  i  the  mem- 
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brene  of  the  ventnils  is  scaly  ;  the  rest  nAked.  This  fish  but  rarely 
occurs  at  Pinang,  T?here  it  is  highly  valued  on  account  of  its  excellent 
flavour  and  firmness  of  flesh.  Of  four  at  different  times  examined,  the 
smallest  measured  1  foot  5  inches  in  length :  in  external  characters  all 
resembled  each  other  except  in  the  number  of  anal  rays,  varying  from 
7  to  8,  the  last  one  being  double.  M.  M.  Cuvier  and  Valenciennes 
describe  the  specimen  discovered  by  Dr.  Finlayson  in  Siam,  with  1 1 
dorsal  spines,  whereas  those  from  the  sea  of  Pinang  present  12.  In 
other  characters  the  latter  so  perfectly  agree  with  the  description,  that 
their  identity  appears  to  admit  of  no  doubt. 

Gen.  Flbctorhynchus,  LaeSphde^  1801. 
(DiAGRAMMA,  Cuvter  1817.) 
TSre  minute  pores  under  the  symphysis,  and  two  fossets  on  each 
branch  of  the  lower  jaw  ;  preopercle  toothed ;  lips  folded  and  turned 
bttk. 

PiiBCTORHYNCHUS  BLOCHii,  (Cuvicr  and  Yal.) 

Anthias  diagramma,  Bioch,  PI.  320. 

fiparus  diagramma,  Shaw,  IV.  440,  PL  65. 

Diagramma  blochii,  Cuvier  and  Valenciennes,  V.  312. 
Toiniffm  Ground-colour  of  the  head^  cheeks,  opercles  and  upper  half 
ofthe body  bright  orange,  lower  half  yellowish  white;  from  between 
the  eyes  a  longitudinal  brown  band  following  the  back,  continuing 
above  the  base  of  the  soft  dorsal  fin  ;  a  second  from  the  muzzle  above 
the  orbit,  dividing  in  two  portions  which  again  unite  above  the  middle 
of  the  pectoral  fin,  and  continue  straight  to  the  posterior  part  of  the 
soft  dorsal ;  a  third,  the  broadest,  from  the  eye  straight  to  the  root  of 
the  caudal ;  a  fourth  under  and  following  the  course  of  the  latter ;  a 
fifth  and  sixth  of  lighter  brown,  from  the  muzzle  to  the  posterior  part 
ofthe  abdomen;  a  seventh  similar  from  the  gill-opening  to  the  poste- 
lior  part  of  the  root  of  the  anal  fin.  The  margin  of  the  dorsal  mem- 
brane black,  base  and  upper  part  orange,  intermediate  part  milk  white ; 
between  the  root  of  the  third  and  fourth  dorsal  spine  a  black  spot ; 
from  the  point  of  the  second  to  the  base  of  the  eighth  spine  a  broad 
oblique  black  band,  continuing  straight  to  the  middle  of  the  soft  dorsal, 
where  it  unites  with  the  first  band  of  the  body,  and  thus  continues  to 
the  posterior  part  of  the  6n ;  caudal  orange  with  scattered  irregular 
black  spots ;  anal  and  ventrals  greyish,  posterior  part  black ;  pectorals 
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orange  with  a  black  band  across  the  root,  the  centre  and  the  point. 
Iris  golden  orange. 

D  10/23,  CI  7i,  A  3/7,  V  1/S,  P  17,  Br.  VII. 

Habit. — Sea  ofFinang 

Southern  coast  of  Ceylon. 

Total  lsngth  :  5^  inches. 

As  observed  by  M.  M.  Curier  and  Valenciennes  ihis  species  diffcn 
from  Fleeiorhynehu*  lineaius,  (Linn^)*  in  the  greater  length  oi  the 
second,  third  and  fourth  dorsal  spines,  which  equals  or  even  slightly 
exceeds  one  half  of  the  greatest  vertical  diameter  of  the  body,  and  in 
the  comparative  shortness  of  the  anterior  dorsal  spine,  which  is  one 
third  of  the  length  of  the  second.  The  first  anal  spine  scarcely  exceeds 
one  fourth  of  the  second,  which  as  well  as  the  third,  equals  the  length 
of  the  tenth  dorsal  spine,  and  slightly  exceeds  one  third  of  the  greatest 
vertical  diameter  of  the  body.  The  number  of  fin  rays  given  by 
M.  M.  Cuvier  and  Valenciennes:  D  12/167  A  2/7,  appean  to  be  in- 
correct. In  fresh  state  the  prevailing,  or  ground  ooloun  of  the  fish 
are  orange  and  yellowish  white.  In  the  absence  of  a  detailed  descriptioa 
ofBodian  cuvier^  Bennett,  {Fishes  of  Ceylon^  13,)  the  species  cannot  be 
determined.  If  the  relative  proportions  of  the  doraal  spines  as  represent- 
ed in  the  figure,  are  correct,  the  fish  would  appear  to  be  P.  lineaius* 

A  single  individual  was  observed  at  Pinang  in  1845. 

Flectorhynchus  baltsatyjs,  (Kuhl  and  Van  Hasselt.) 
Diagramma  balteatum,  K  and  V.  H,  Cuv.  and  Val.  V.  316. 

Bright  yellow  and  black  striped ;  upper  part  of  the  back  and  nda 
black :  a  bright  yellow  narrow  longitudinal  band  from  the  occiput  to 
the  commencement  of  the  soft  doraal  fin,  sending  a  short  vertical  por* 
tion  to  the  third  dorsal  spine ;  a  second  yellow  broader  band  fitmn 
above  the  orbit  straight  over  the  posterior  part  of  the  soft  donsl; 
next  a  black  band  from  the  muzzle,  through  the  eye,  across  the  ched[ 
and  opercle,  straight  to  the  caudal  over  which  it  continues ;  next  a 
yellow  band,  bordered  beneath  by  a  pale  bluish  black,  followbg  the 
abdomen  to  the  caudal;  cheeks  and  lower  half  of  operdes  yellow 

*  Stn.  Seba  III.  XXVII.  Fig.  18.— Perea  diagramma,  Lixm^,  SjsL  1319.- 
Anthiaa  diagramma,  Bloch,  101,  PI.  9. — Seuena  Uneata,  lin.  Mas.  A.  F.  I.  66.— 
Perca  lineata,  Linn^,  Syst.  1319.— Oramml«fe«  UneatWf  Block,  S.  182.— /Mi- 
gramma  iineatumt  Cnv.  and  Val.  V.  309. 
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wialied  with  black ;  abdomen  yellow.  Donal  ajmies  black,  the  mein« 
bnne  between  the  three  anterior  spines  yellow,  the  rest  black ;  the 
soft  part  of  the  dorsal  yellow  with  a  black  margin,  beneath  which  a 
broad  yellow  longitudinal  band,  next  a  black,  but  the  lower  half  of  the 
six  or  seren  posterior  rays  yellow,  in  continuation  of  the  second  yellow 
bsnd  of  the  body.  Caudal  fin  yellow  with  a  broad  black  margin,  and 
longitudinally  dinded  by  a  continuation  of  the  central  black  band  of 
the  body.  Anal  yellow,  lower  half  aa  far  as  the  fourth  ray  black. 
If  embrane,  spine  and  three  first  rays  of  ventrals  black ;  the  rest  yellow. 
Peetorala  white.  On  the  centre  of  the  whitish  lips  a  black  spot.  Iris 
yellow  with  a  transversal  black  bar. 

D  10/23,  C  17i.  A  3/7,  V  1/5,  P  16,  Br.  VII. 

Habit. — Sea  of  Singapore. 
3k99u 

ToTAi.  I.SNGTH :  3f  iuch. 

The  head  ia  contained  4f  times  in  the  total  length ;  the  eye  is  situ* 
ated  a  little  in  front  of  the  second  third  of  the  head ;  its  diameter  ia 
a  little  leas  than  one  third  of  the  length  of  the  head.  The  greatest 
vertical  diameter  of  the  body  is  \  of  the  length,  the  caudal  fin  not 
■idnded.  The  first  dorsal  spine  is  ^  of  the  second,  the  longest,  which 
dightly  exceeds  f  of  the  greatest  vertical  diameter  of  the  body; 
the  third  ia  a  little  shorter,  the  fourth  equak  half  the  depth  of  the 
body ;  the  rest  gradually  decrease,  the  tenth  equalling  the  first.  The 
leeond  anal  spine  ia  remarkably  short  and  slender,  its  length  scarcely 
exceeding  the  first  dorsal,  the  second  anal  is  but  little  shorter  and 
tenderer  than  the  first.  The  preopercle  is  very  finely  toothed ;  the 
operdea  terminate  in  three  small  membranous  points.  The  caudal  fin 
is  nearly  rhombic,  its  length  slightly  exceeding  \  of  the  totaL  The 
peetorala  are  the  shortest  fins,  their  length  being  contained  6^  times 
in  the  total. 

The  intestinal  canal  b  simplet,  about  \  of  the  total  length  of  the  fish  ; 
the  stomach  ia  elongated  pyriform*  the  coats  thickened :  it  contained 
mmnte  shells.  There  are  5  coecopyloric  appendages,  their  length  ia 
nearly  one  half  of  the  intestinal  canal*  The  air-yeasel  ia  elongated 
triangular,  ita  length  about  one  third  of  the  total ;  from  the  aides  of 
both  ita  extremities  proceed  two  lateral  short,  pointed  processes,  and 
nx  equidistant,  ahorter  ones  from  each  side ;  its  colour  is  white.    A 
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few  iadividuals  (the  one  described  the  lai^est),  were  observed  at  Sangi- 
pore  ia  June  1840. 

Gen.  Lobotbs,  Cuvier,  1829. 

Muzzle  short ;  lower  jaw  prominent ;  preopercle  strongly  toothed ; 
the  elongated  rounded  soft  portion  of  the  dorsal  and  anal  fin,  and  the 
caudal  girmg  the  posterior  part  of  the  bodj  a  trilobate  appeaimnoe ; 
towards  the  symphysis  of  the  lower  jaw  four  groups  of  yery  minnte 
pores.     Branchiostegons  rays  six. 

LoBOTBS  ERATE,  Cuvier  and  Val. 

Lobotes  erate»  Cuv.  and  Val.  V.  322. 

Lobotes  farkarii,  Cuv.  and  Val.  V.  324,  (Young  ?) 

Lobotes  eratCf  Bleeker:  Verb.  Bat.  Gen.  XXII.  4. 

Ikan  batu,  or  Ikan  pkhat  priuk,  of  the  Malays. 

Young,  Head  and  body  blackish  brown,  light  reddish  brown,  or 
brownish  green,  either  uniformly  or  with  large  blotches  of  a  lighter  or 
darker  shade  ;  soft  portion  of  dorsal  and  anal  fin  like  the  body,  mem- 
brane black  ;  caudal  like  the  body,  black  towards  the  yellowish  white 
margin,  membrane  of  the  dorsal  and  anal  spines  and  ventrals  brown- 
ish or  greenish  grey,  tinged  with  orange ;  pectorals  yellowish  white. 

Adult.  Brownish  lilac  or  mulberry  coloured,  either  uniformly,  or 
with  large  blotches  of  silvery  grey ;  the  scales  either  of  the  ground 
colour  with  silvery  grey  edge,  or  vice  vers& ;  pectorals  yellowish  white ; 
soft  portion  of  dorsal  and  anal,  and  the  caudal  like  the  body,  their 
terminal  half  bluish  or  greenish  black ;  membrane  of  dorsal  and  anal 
spines  light  brown  or  grey  marbled  with  blackish ;  ventrals  dark  bluish 
grey  ;  throat,  inter*  and  preopercle  silvery  grey.  Iris  silvery  of  the 
ground  colour  of  the  body. 

D  12/15,  C  17i,  A  3/12  or  11,  V  1/5,  P  15  or  16,  Br.  VI. 

Habit. — Sea  ofPinang^  Malayan  Peninsula,  Singapore. 

Java,  Madura,  Malabar,  Ceylon,  Bay  of  Bengal,  Estuaries  of  the 

Ganges. 

Total  length  :  2  feet  5  inch. 

The  young  differs  from  the  adult  in  having  the  margin  of  the  ciiidal 
fin  or  its  posterior  third,  yellowish  white,  and  in  having  comparatiTcly 
fewer  but  much  larger  teeth  or  spines  on  the  margin  of  the  preoperek^ 
particularly  towards  the  rounded  angle.  As  the  latter  is  the  prindpsi 
distinguishing  character  assigned  to  Z.  farkarii,  Cuv.  and  Val.  it  is 
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probable  that  Colonel  Farqahar's  drawing,  upon  whieh  the  description 
11  foQuded  represents  a  yonng  individaal  of  L.  erato^  Single  individu- 
lis  weighing  upwards  of  15ftS|  occur  at  Pinang  at  all  seasons,  and  are 
dried  by  the  natiyes.  The  air-vessel  is  very  large,  about  \  of  the  total 
kngtfa,  silvery  white  and  of  a  lanceolate  shape;.  It  is  excessively  thiiv 
and  80  firmly  adhering  to  the  back,  that  but  a  small  part  can  be  le- 
moved.  The  isinglass  is  by  the  Chinese  dealers  considered  to  bo 
ef  gsod  quality,  but  the  small  quantity  procurable  renders  the  fish  less 
valuable  in  this  re8pect« 

6bk.  8coLOF8i8y  Cutier,  1817. 
(ScoLDPSiDzs,  Telfair,  1830.) 
The  second  infraorbital  bone  terminating  in  a  rounded  lobe,  gene- 
lallj  toothed,  with  a  backwards  directed  spine  at  the  angle  adjoining 
die  orbit ;  third  infraorbital  with  a  forwards  directed  spine,  in  some 
bid  in  the  skin,  crossing  the  former ;  preoperde  toothed ;  submaxillary 
poies either  absent  or  very  minute;  body  oval  or  oblong  with  largo 
leaks;  donalfin  single;  mouth  moderate;  teeth  velvety;  branchio- 
ttegons  rays  five. 

ScoLOPais  AiTRATA,  (M uugo  Park.) 

Perca  aurata,  Mungo  Park :  Tr.  Linn*  Soc.  III.  35. 

Anihias  voemeri,  Bloch^  PL  321. 

Lutjanus  vosmeri,  Lac^p^e,  IV.  213. 

Lutjan  galon-d'or,  Lac^.  IV.  216. 

Pomaoentrus  enneadactyius,  Lac^.  IV.  505,  508. 

Scolopsides  vosmeri,  Cuv.  R.  A.  II.  178(^> 

Scolopsis  argyroeomus^  Kuhl  and  Van  Hasselt,  Cuv.  and 

Val.  V.  333. 
Scobpsides  vosmeri,  Cuv»  and  Val.  V.  333. 
Head  above  red;  back  pale  Uaish  green ;  sides  light  red  with  two 
indistinct  mother-of-pearl  coloured  longitudinal  bands  above  the  lateral 
Sne,  beneath  which  a  third  broader  and  distincter,  terminating  opposite 
lie  soft  dorsal  fin ;  cheeks,  operdes  and  abdomen  reddish  white  ;  in- 
borbitals  greenish  golden ;  all  the  scales,  the  infraorbitals,  preoperde 
ind  opercle  with  vermilion  edges ;  membrane  of  dorsal,  anal  and  ven- 
Tsls  whitish  transparent,  spines  and  rays  vermilion  ;  caudal  and  pecto- 
il  membrane  and  rays  pale  vermilion.    Iris  reddish  golden. 
D  10>9,  C  17f,  A  3/7  or  8  V  1/5  P  19,  Br.  V. 

6  X 
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Habit.— iSf^a  oj 

Jam,  Snsuitn. 

Total  lsn gth  :  7\  inch. 

The  eye  occnpies  the  second  third  of  the  length  of  the  head,  wludi» 
when  the  mnnle  is  protracted,  is  |^  of  the  total  length*  The  grettnt 
vertical  diameter  of  the  body  is  contained  about  2^  times  in  the  total 
length ;  the  series  of  scales  forming  the  lateral  line  are  mnch  smsDn 
than  the  rest  and  of  a  triangular  shape ;  the  upper  lobe  of  the  caudal 
is  somewhat  longer  than  the  inferior  ;  the  length  of  the  anterior  anal 
spme  is  one  half  of  the  second,  which  is  as  long  as  the  pectoral  qane^ 
but  much  thicker.  The  cheeks  are  concaye,  and  the  ascending  margin 
of  the  preoperde  is  salient,  diverging  from  the  operde,  its  teeth  distant, 
bent  outwards,  but  generally  pointing  backwards.  Most  of  the  teeth 
have  at  the  base  a  minute  downwards  pointed  spine,  which  mi^  be 
perceived  by  passing  a  finger  from  below  upwards  along  the  maigfau 
The  spine  of  the  first  infraorbital  is  long,  bayonet-shaped ;  benestk  it 
appear  two  or  three  smaller ;  these,  the  mar^  of  the  infraorbitals^ 
preoperde,  opercle,  the  spines  and  rays  of  the  dorsal,  anal  and  Tential 
fins,  as  well  as  the  upper  and  lower  margin  of  the  caudsl  appear  as  if 
they  were  lackered  with  Termilion.  Two  individuals  of  nearly  eqoal 
length  were  observed  at  Pinang  in  May  and  July  1845. 

FAM.  ANABANTID^. 

Gen.  Anabas,  Cnvier,  1817. 
Head  rounded,  broad ;  muzzle  very  short,  obtuse,  more  or  less  d^ 
pressed ;  the  eye  near  the  muzzle ;  mouth  small ;  velvety  teeth  ia 
both  jaws ;  a  small  transversal  band  of  similar  teeth  on  the  anteiior, 
and  a  few  on  the  posterior  part  of  vomer  between  the  third  upper 
pharpgeals ;  margins  of  opercle,  suboperde  and  interoperde  ati«i|^j 
toothed ;  branchiostegous  rays  six. 

Anabas  scandbns,  (Daldorf.) 
Perca  scandens,  Daldorf:  Linn.  Tr.  lit.  62. 
Anthias  testndineus,  Bloch,  PI.  322. 
Lutjan  tortue,  Lac^p^de  IV.  192,  235. 
Lutjan  grimpeur,  Lao6pMe,  1.  c.  195,  239* 
Amphiprion  testudineus  et  scansor,  Bloch-Schneider,  2(M. 
Cephalopholis,  id.  570. 
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SparuB  testudinenSf  Shaw^  IV.  471* 
AnAbas  scandens.  Cut.  R.  A.  (1817).  II.  340. 
Coins  oobojins^  Bnchanan  Hamilton,  98,  370,  PI.  13,  Fig.  33. 
Anabas  testudineus,  CaTier,  R.  A.  (1829)  IL  226* 
Anabas  scandens.  Cut.  and  Yal.  YII.  325,  PL  193. 
(letm.)    Anabas  spinosus,  Gray:  III.  Ind.  Zool.  II.  PL  89,  Fig.  1. 
Anabas  scandens,  Swainson,  II.  237. 
A«aK««  scandens,  Cantor :  Ann.  Nat.  Hist.  IX*  28. 
Anabas  scandens,  Richardson :  Rep.  1845,  250. 
Anabas  scandens,  Jerdon :  Madras  Journal,  XV.  144. 
Anabas  scandens,  Bleeker:  Verb.  Bat.  Gen.  XXII.  4. 
Harooan  of  the  Malays. 
AMi,    Head  above  and  back  dark  green,  lighter  on  the  sides,  ab- 
donen  greenish  sUvery  ;  the  membrane  between  the  two  largest  oper- 
colsr  spines  black,  forming  a  rounded  spot ;  dorsal  and  anal  spines  and 
nembranes  pale  greenish  lilac,  minutely  dotted  with  brown ;  soft  part 
of  dorsal  and  anal,  as  well  as  caudal  fin  greenish  grey.    Iris  narrow 
golden  round  the  pupil ;  the  rest  golden  brown,  amber,  or  pale  crim- 
'SOQ;  the  upper  half  of  the  orbital  margin  green  bronze. 

Tmmg.    Body  and  the  single  fins  of  much  lighter  colour ;  at  the 
centre  of  the  root  of  the  caudal  a  large  round  black  spot ;  ventral  and 
pectoral  rays  reddish  yellow  or  pale  orange,  their  membranes  transpa- 
rent whitish. 
D  18  or  19/9  or  10,  C  16^,  A  10/10  or  11,  V  1/5,  P  15,  Br.  VI. 
Habit. — Fre9h  water  and  estuaries  Malayan  Penimula  and  Islands. 
Fresh  water  and  estuaries  Chusan,  Celebes,  Java,  Madura, 
Sumatra,  Bnrmah,  Tenasserim,  Bengal,  Assam,  Coroman- 
del,  Philippines. 
Total  length  :  7  inch. 

At  Pinang  and  Singapore  this  species  is  less  numerous  than  in 
Bengal,  and  in  the  former  localities  large  individuals  are  of  compara- 
tnrely  rare  occurrence.  The  Malayan  individuals  agree  with  the  Bengal 
cnes  m  most  of  the  external  characters :  the  length  of  the  head  is  i  of 
the  body,  the  caudal  fin  not  included  ;  the  diameter  of  the  eye  is  ^  of 
tke  length  of  the  head.  But  the  caudal  fin  is  comparatively  longer 
^vyingfiom  i  to  |  less  than  the  length  of  the  head ;  the  dorsal  and  anal 
^nes  are  longer,  the  ventral  rays  reach  the  first  anal  spine ;  the  greatest 
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vertical  diameter  of  the  body  vaiiea  from  ^  to  aomawkat  leaa  tban  }  of 
the  total  length.  Individoaia  taken  in  Bengal  have  the  eandal  fin  |  of 
the  length  of  the  head ;  the  greateat  Tertical  diawftftr  of  the  body 
alightly  ezoeeda  the  leqgth  of  the  head.  The  oolonra  are  al^^y 
different  and  the  munber  of  fin  raya  are, 

D  16  or  17/9  or  10,  A  10  or  11/10. 

In  the  Malayan  conntriea  the  fish  sa  eaten  by  the  poorer  dasaet,  whoy 
however,  attribute  to  it  neither  the  medicinal  qoaliiies  nor  the  dimbing 
propenaitiea,  for  which  it  if  famed  by  the  nativca  of  Bengal 

Gbw.  Macropodub,  LaeSp^t  1802. 

Velvety  teeth  in  both  jawa,  with  an  external  leriea  of  longer,  distant, 
recurved  teeth  ;  margins  of  infraorbitak  and  operclea  externally  smooth ; 
lateral  line,  when  present,  interrupted ;  dorsal  and  anal  raya  aodivided; 
dorsal  fok  of  less  extent  than  anal ;  first  ventral  and  some  of  the  poal» 
rior  anal  raya  elongaited,  filamentous. 

Macropodub  ptgnaz.  Cantor. 
Plate  II.  Figa.  1,  2,  3. 

Head  above  and  back  pale  brownish  or  olive  grey,  lighter  on  the 
opercles,  sides  and  abdomen ;  firom  between  the  eyes  along  the  back 
8  to  11  blackish  vertica]  bands,  reaching  the  abdomen;  along  thi 
aidea  5  or  6  longitudinal  ulveiy  lines,  poduced  by  aaQTerydotea 
each  of  scale ;  Arom  the  angle  of  the  mouth,  through  *the  iris  to  the 
termination  of  the  operde  a  horiaonial  black  band ;  lips,  chin,  aad 
throat  blackish  bine  ^reading  aa  a  horixontal  band  over  the  lower  pert 
of  the  side  of  the  head  to  the  gUl-opening ;  dorsal,  caudal  and  voitnl 
membraaea  pale  reddish  hemitransparent ;  marg^  of  the  dorsal  and 
the  filamentous  anterior  ventral  ray  pale  golden  or  silvery  green ;  sail 
membrane  pale  Indian  red,  lower  margin  silvery  bloiah  or  gneaisli ; 
rays  blackish;  pectorals  whitish  transparent  Iria  narrow,  goldea; 
the  half  below  the  black  transversal  band  carmine ;  the  half  mbofe  Ae 
band  golden,  and  near  the  orbit  dark  oUve. 

D  1>«  or  9,  C  13|,  A  2/25  or  26,  V  1/5,  P  13,  Br.  VI. 

Habit.— fVeiA  waier^  Pinanff,  Midaym  Fmintmlm. 

Totax.  iamoth  :  3f  inch. 

The  head  is  much  depressed,  and  far  broader  than  the  body,  wUeb 
ia  gradually  compressed  towards  the  caudal  fin.    The  profile  of  Ike 
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back  is  slightly  aidi6d»  the  highest  part  being  at  the  dorsal  spine ; 
the  abdominal  profile  is  lesa  arched  tiian  the  former.  The  length  of  the 
hesd  is  i»  or  slightly  more,  of  the  length  of  the  body,  the  caudal  not 
iadoded ;  the  depth  at  the  occiput  f  of  the  length  of  the  head.  The 
sjes  are  prominent,  occapying  the  second  fourth,  and  bordering  on  the 
profile.  Their  distance  across  the  forehead  is  nearly  double  the  dia* 
•eter.  The  mouth  is  semicircular,  moderate ;  the  angle  is  in  front  of 
the  orbit.  The  posterior  opening  of  the  nostrils  is  situated  close  to 
the  orbit ;  the  anterior  is  provided  ^th  a  small  fleshy  tube.  The 
toDgae  is  free,  fleshy  and  Tery  pointed.  Behind  the  Telvety  teeth  of 
flie  upper  jaw  appear  successively  three  semicircular  membranous  folds, 
«f  vUeh  the  posterior  is  papiUular  on  the  margin,  which  thus  appears 
as  if  studded  with  a  second  series  of  minute  teeth.  The  head  is  every- 
where covered  with  large  rounded  scales  like  the  rest  of  the  body,  but 
Ae  slightly  protractile  jaws  are  naked;  the  posterior  part. of  each 
bmeh  of  the  lower  jaw  is  covered  by  a  single  large  oval  scale.  The 
gieateet  vertical  diameter  of  the  body,  at  the  dorsal  spine,  is  in  some 
iadinduals  f  of,  in  others  equal  the  length  of  the  head.  The  vertical 
diameter  at  the  root  of  the  caudal  fin  varies  from  5i  to  •)■  of  the  length 
ef  the  body.  The  dorsal  fin  commences  a  little  behind  the  posterior 
halfef  the  body;  the  rays  gradually  increase  towards  the  fiflh,  the 
kngest ;  the  extent  of  the  base  is  from  ^  to  -^  of  the  length  of  the 
bodly ;  the  distance  from  the  last  ray  to  the  caudal  is  i  of  the  length 
ef  the  body.  The  caudal  is  very  broad  lanceolate;  the  two  central 
nj%  are  the  longest,  in  some  individuals  \  of  the  entire  length  of  the 
iish,  but  frequently  less.  The  length  of  the  anterior  filamentous  ventral 
lay  rarely  exceeds  that  of  the  head.  The  pectorals  are  rounded,  their 
kogth  but  slightly  exceeds  ^  of  the  head.  Opposite  their  posterior  half 
it  sitnated  the  anus,  immediately  behind  which  the  anal  fin  commences. 
The  rays  of  the  latter  gradually  increase  in  length  to  the  twenty*third  or 
favth,  which  are  sometimes  elongated  beyond  the  point  of  the  caudal  fin. 
The  extent  of  the  scaly  base  of  the  anal  equals  ^  of  the  length  of  the  bo- 
dy. No  lateral  line  appears,  but  on  the  series  it  would  occupy  if  present, 
aoaie  of  the  anterior  scales  have  each  a  central  rounded  depression, 
wUdi,  however,  also  appears  on  single  scales  nearer  the  back.  Three 
aeries  lower  down,  on  the  posterior  half  of  the  sides,  commences  some- 
times a  row  of  similar  depressions,  which  then  continue  to  the  caudal 
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fin.  The  scales  are  rather  large,  higher  than  long ;  the  anterior  nwr- 
gin  is  straight  with  21  stri»,  the  posterior  rounded,  dilate;  aUiie 
from  the  gill-opening  to  the  caudal  fin  contains  32 ;  the  greatest  veiti- 
eal  diameter  presents  10.  Of  the  six  branchiostegous  rays  the  upper 
one  is  longer  and  broader  than  the  rest ;  the  fifth  and  sixth  are  roondedt 
setaceous.  (Esophagus  is  Toluminous,  short,  suddenly  widening  ints 
the  rounded  capacious  stomach.  The  intestinal  canal  is  doabled  upoa 
itself,  about  \  of  the  length  of  the  fish.  Neither  cceoopyloric  append- 
ages nor  air-Tessel  appear.  The  liver  is  elongated  of  a  reddish  jeDoir. 
The  skeleton  has  28  Tertebne  of  which  10  are  abdominaL  The 
branchial  labyrinth  (Plate  II.  Fig.  2.)  is  still  more  reduced  than  it  is 
in  Maeropodue  mnduaurattu,  Lac^p.  and  almost  as  simple  aa  in  Sfi^ 
rohranehuM  eapetms,  Cuv.  (Guv.  Val.  Yll.  392,  Pis.  200  and  205.)  It 
<»)nsi8ts  of  a  single  backwards  bent  lamina,  and  a  very  small  poateoor 
rudimentary  one.  At  the  foot  of  the  hills  atPinangthia  species  ii 
numerous  in  rivulets.  Like  the  rest  of  the  family  it  is  capable  of  lifing 
for  sometime  out  of  water.  The  Siamese  inhabitants  with  whom  tin 
species  is  a  great  faTOurite,  keep  these  fishes  in  jars  with  water,  when 
the  larva  of  musquitoes  is  their  food,  and  denominate  them  "  JRla  iai"* 
i.  e.  the  fighting  fish,  although  they  live  peaceably  together.  Hie 
real  fish  however,  the  exhibition  of  whose  combats  is  a  popular  amnae- 
ment  with  the  Siamese,  appears  to  be  a  variety  of  the  present  aped^ 
produced  by  artificial  means,  like  the  varieties  of  the  golden  carp  of  Chiaai 

Macropodus  pugnax,  Va&« 

Plate  II.  Fig.  4« 
Pla  kat  of  the  Siamese. 
Head  above  and  back  dark  greenish  olive,  lighter  on  the  sides,  tie 
-lower  part  of  which  and  the  abdomen  deep  blood  red ;  all  the  sesks 
edged  with  black ;  a  black  longitudinal  band  from  the  eye  to  htkki 
the  dorsal  fin,  a  second  from  the  nostrils,  through  the  iris  to  the  root 
of  the  caudal ;  a  third  from  below  the  eye  obliquely  downwards  to  the 
giU-opening ;  dorsal  membrane  silvery  greenish  brown,  with 
black  undulating  lines,  vertically  intersecting  the  black  rays; 


•  Fki,  flih;  M,  s  lighter.  The  Variety  b  notioed  by  Lieat.  Coloiid  Jas.  Ltv. 
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membniie  golden  graen,  the  njs  bright  blood  red,  the  fin  edged  with 
black;  anal  membrane  bright  blood  red  as  far  as  the  posterior  4  or  5 
nysy  the  rest  as  well  as  the  lower  margin  silTeiy  light  green  or  sky- 
khc^  the  rays  black ;  Tentral  spine  and  rays  blacki  the  first  ray  termi- 
aating  in  a  silTory  filament ;  the  membrane  between  the  first»  second 
and  third  ray  bright  Uood  red,  the  rest  black ;  branchiostegons  rays 
and  thdr  very  wide  membrane  black ;  pectorals  white,  transparent. 
1m  pale  reddish  golden,  with  a  blnish  black  spot  in  the  centre  of  the 
fewer  half. 

The  number  of  fin  rays,  and  other  external  characters  are  the  same 
as  in  the  species,  bat  the  colours  and  the  length  of  the  dorsal,  caudal, 
anal  and  Tentral  fins  are  indiyidually  rarying.  The  branchiostegons 
membrane  is  remarkably  wide  and  lax.  When  the  fish  is  in  a  state  of 
fdet  with  the  fins  at  rest,  the  dull  colours  present  nothing  remarkable. 
But  if  two  are  brought  within  sight  of  each  other,  or  if  one  sees  its 
ewn  image  in  a  looking  glass,  the  little  creature  becomes  suddenly  ex- 
cited, the  raised  fins  and  the  whole  body  shine  with  metallic  colours  of 
4iBfing  beauty,  while  the  projected  gill  membrane,  waving  like  a  black, 
inll  round  the  throat,  adds  something  grotesque  to  the  general  appear- 
nee.  In  this  state  it  makes  repeated  darts  at  its  real  or  reflected 
ait^ionist.  But  both  when  taken  out  of  each  other's  sight,  instantly  be- 
eoBie  q[uiet.  The  description  was  drawn  up  in  1840  at  Singapore,  where  a 
gentlemaii  had  been  presented  with  several  by  the  King  of  Siam.  They 
lieie  kept  smgly  in  glasses  with  water,  fed  with  larras  of  musquitoes,  and 
Ittd  thns  lived  for  many  months.  The  Siamese  are  as  infatuated  with 
the  combats  of  these  fishes  as  the  Malays  are  with  thdr  cock  fights, 
and  stske  considerable  sums,  and  sometimes  their  own  persons  and 
their  &milies.  The  license  of  exhibiting  fish  fights  is  farmed,  and. 
ifiirds  a  oonnderable  annual  revenue  to  the  King  of  Siam. 

Gsif.  OsPHROMXNUS,  fCommerson)  Cuoier,  1829 
(OsPHRONKMUS  [CooMfi.]  Lacip^de,  1800.) 
Differs  from  PolyaeanihuB^  Kuhl  and  Van  Hasselt,  by  the  shorter 
ttteat  of  the  dorsal  fin,  by  the  more  complicated  labyrinthform  (super- 
bnuiehial)  organ,  by  the  very  elongated,  setaceous  first  ventral  ray,  and 
by  the  toothed  margui  of  the  infraorbitals*  In  the  young  the  margin 
«f  pie.  and  interopercle  are  toothed. 


1070  Catalogue  of  Maloffm  FUke$.  [Oct. 

Obphrombnvs  olfax,  CommenoD. 

Osphrontoe  gourami,  Lao^p^e,  III.  ll?*  PL  3«  Fig.  2. 

Trichopus  gonuny,  Shaw,  IV.  388,  PI.  55. 

Trichopns  satyrus,  Shaw,  I.  c.  391,  PL  35? 

Osphronemiu  olfaz,  Hardwicke :  Zod.  Journ.  Vol.  lY.  309* 

Osphromenufl  olfaz,  Cnvier,  B.  A.  II.  228. 

Osphromenos  olfax,  Cut.  and  YaL  YII.  377,  PL  198. 

Oaphromeuua  notatns,  Kuhl  and  Yan  Hassdt.    (YtmMg?) 

Cay.  and  Yal.  YU.  386. 

Osphromenns  olfax,  Swainson,  II.  236. 

Osphromenas  olfaz,  Bichardson :  Rep.  1845,  251. 

Osphronemns  olfaz,  Bleeker:  Yerh.  Bat.  Oen.  XXIL  4. 

Ikan  gor&mini,  of  the  Malays. 
Young,  Head  above  and  back  dark  brown  or  olive,  lighter  greeniib 
on  the  sides  of  the  head  and  body  to  a  litfile  above  or  below  the  ktenl 
line ;  lower  parts  of  the  sides  of  head  and  body,  and  abdomen  solTcrf 
brownish  or  reddish  buff;  from  the  ocdpat  to  the  caudal  7  to  9  o^ 
lique  blaclush  bands ;  at  the  root  of  the  pectondsiy  and  in  the  pcmilti- 
mate  lateral  band,  a  little  in  front  of  the  termination  of  the  soal,  § 
black  spot ;  pectorals  and  posterior  half  of  ventrals  whitish,  the  rest 
and  the  membranes  of  the  other  fins  closely  and  minutely  dotted  wilk 
brown ;  spines  and  rays  brownish  grey. 

Adult.  Head,  back  and  npper  part  of  the  sides  reddish  or  gfecaidi 
dark  brown ;  operdes  and  lower  half  of  the  sides  impure  yellowish  whitt ; 
lateral  bands  very  indistinct ;  fins  greyish  brown,  ventrals  and  pectonb 
paler  than  the  rest.    Iris  reddish  golden  with  scattered  blaek  spots. 

D  <  12/12,  C  16|,     A  <  IV/io   V  lA  P  15»  B'-  VL 

1^3/12.  [JJ^J; 

Habit. — (Naturalised)  Fresh  water,  Pinang,  Malacca, 

China,  Java,  Madura.  (Naturalised)  Isle  of  France^  Csyane. 
Total  lkngth  :  1  foot  6  inch. 

The  very  young  individuals  differ  from  the  adnk  not  only  in  cdMi^ 
but  also  in  having  the  head  more  elongated :  its  length  being  frosi  2) 
to  2}  in  that  of  the  body,  the  caudal  not  included.  In  the  addtthe 
head  b  3^  in  ^e  body  alone,  the  toothed  margin  of  the  pre-  and  iotcr- 
operde  becomes  smooth,  and  the  first  ventral  ray  is  companliicif 
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•borter  than  in  the  young,  in  which  it  sometiinet  reaches  the  caudal  fin. 
Both  at  Pinang  and  at  Mahcoa  this  fish  has  been  suoeessfullj  naturalised 
though  in  the  former  place  it  is  not  numerous,  but  confined  to  a  few 
ponds.  They  become  tame  so  as  to  appear  on  the  approach  of  their 
feeder,  and  will  rise  to  flies,  beetles,  and  certain  flowers,  particularly 
a  large  Hihiteui.  Among  themselves  they  are  pugnacious.  Many 
jears  ago  several  living  ones  were  imported,  and  placed  in  a  tank  in  the 
Calcntta  Botanical  Gardens,  where  they  appeared  to  thrive.  Little 
care,  however,  having  been  bestowed  on  their  preservation,  but  a  solitary 
one  survived  in  1841. 

GxNtTS.  Trichopodvs,  Lae^de,  1800. 
Seareely  differs  from  Osphromennu  but  by  a  more  convex  forehead, 
lod  by  a  dorsal  fin  of  less  extent.* 

T&1CHOPODU8  TRICHOPTBRUS,   (Psllas.) 

PUte  II.  Fig.  5.     (Head.) 
Sparus,  Koelreuter.  Nov.  Comm.  Petrop.  IX.  P.  452,  PI.  9, 
Labms  trichc^pterus,  Pallas :  Spidl,  Fasc.  8,  45.        [Fig.  1. 
Labrus  trichoptems,  Iinn6 :  Syst.  1286. 
Trichopode  trichopt^re,  Lac^p^e,  III.  129. 
Tiichogaster  trichopterus,  Biodv-Sehneider,  PL  295,  Fig.  2. 
Trichopus  pallaau,  Shaw,  IV.  392. 

Trichopos  trichopterus,   f  ^^^^^'^  ^-  ^-  "•  229  (') 

"^  '^  I  Cuv.  and  Val.  VII.  388,  PL  199. 

Tnchqpus  maenlatus,  Swainson,  II.  235. 

Trichopus  trichopterus,  Bieeker :  Verb.  Batav.  Gen.  XXII.  4. 
Head  above^  back  and  sides  to  a  little  below  the  lateral  line  brownish 
ofive^  each  scale  of  the  latter  with  a  sky-blue  or  verdigris  rectangular 
^;  cheeks  and  operdes  silvery  light  blue  with  lilac  reflection ;  sides 
bebw  the  lateral  line  silvery  light  blue,  abdomen  silvery  reddish  lilac, 
ill  the  scales  irridescent,  edged  with  reddish  brown  forming  an  irre- 
gidsr  network ;  from  the  angle  of  the  month  through  the  iris,  below 
the  silvery  lateral  line  to  the  root  of  the  caudal  a  black  ag-xag  band, 
widening  at  the  termination  into  a  large  spot,  and  in  some  individuals 
s  naiikr  in  the  centre  part  of  the  band ;  dorsal  spbes  and  rays  whitish 
gRj,  their  membrane  dark  grey  with  numerous  white  rounded  spots ; 

*  Ahhoai^  to  theee  differences  may  be  added  a  less  complicated  labyrinthform 
irpBi  and  five  branchioft^oai  rays,  the  genus  rests  but  on  slender  eharaeters. 

6  Y 
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caudal  membrane  and  rays  like  the  dorsal ;  anal  spines  carmine^ 
their  membrane  and  rays  whitish^  each  ray  terminating  in  a  short 
silvery  filament ;  Tentri^  spine,  membrane  and  four  rays  whitish,  the 
anterior  elongated  ray  carmine;  pectoral  pale  carmine  at  the  root, 
the  rest  white  transparent.  Iris  narrow  golden  round  the  pupil,  lower 
half  sky«blue,  upper  half  aboTe  the  black  bar  golden  brown. 

r6/9.  no/34, 

17/10.  LiV^fi. 

Habit. — Fresh  water,  Pinang,  Malayan  Peninsula* 
Moluccas,  Madura,  Java. 

Total  lkngth  :  4\  inch. 

like  all  the  species  of  this  family,  the  present  is  liable  to  consider' 
able  indiridual  variations  of  colours,  number  of  fin  rays  and  propoitioDS. 
Thus  M.  M.  Cuvier  and  Valenciennes  count : 

D  5y8,  C  16.  A  1 1/35  or  36,  V  5,  P  14,  Br.  IV. 
and  ask  with  doubt  if  the  species  be  different  which  Bloch  charaeterbes: 

D  7/7,  C  16,  A  11/33,  V  3,  P  10,  Br.  IV. 

With  regard  to  the  number  of  branchiostegous  rays,  it  is  Jipe  oa 
each  side;  the  superior  is  the  longest  and  broadest,  the  rest  gnh 
dually  decrease  in  length  and  breadth.  They  are  difficult  to  cooot 
as  the  second  is  completely  hid  under  the  first,  and  the  fourth  and 
fifth  are  very  thin,  setaceous,  and  may  thus  easily  be  mistaken  for  a 
single  one.  The  ventral  spine  is  very  short,  and  thick,  but  so  firmly 
adhering  to  the  root  of  the  first  elongated  ray,  that  it  easily  escapes 
observation.  The  short,  gradually  decreasing  2d,  3d,  4th,  and  5th  ray 
Hre  divided,  but  the  latter  is  frequently  undirided.  The  length  of  the 
head  varies  in  individuals  of  equal  length  from  3^  to  3^  in  that  the  body, 
the  caudal  fin  not  included.  The  latter  is  a  little  shorter  than  the  head, 
the  vertical  diameter  of  which,  at  the  occiput,  equals  the  length.  The 
diameter  of  the  eyes  is  3|  times  in  the  length  of  the  head ;  thdr  dis* 
tance  across  the  forehead  is  1^  diameter.  The  anterior  smaller  openii^ 
of  the  nostrils  has  a  short  membranous  tube.  The  mouth  is  small  and 
rendered  more  so  as  the  lower  jaw  forms  a  much  smaller  half  cude 
than  the  upper.  Both  have  a  narrow  band  of  velvety  teeth.  Hie 
tongue  is  small,  fleshy,  and  its  margin  completely  adhering  to  die 
floor  of  the  mouth.  The  greatest  vertical  diameter  of  the  body  at  the 
fourth  dorsal  spine  varies  from  2^  to  2^  in  the  length  of  the  body,  the 


1849.]  Catalogue  of  Malayan  FUhea.  1 073 

eaudal  fin  not  included.  The  distance  from  the  last  dorsal  fin  to  the 
tipper  caudal  appears  to  be  constantly  equal  the  length  of  the  head. 
The  longest  dorsal,  caudal  and  anal  rays  seldom  exceed  the  length  of 
the  head,  but  are  frequently  a  little  shorter.  The  first  ventral  ray  in 
some  reaches  the  termination  of  the  anal,  in  others  beyond  that  of  the 
caadaL  The  anal  rays  are  either  all  undivided  or  a  few  of  the  posterior 
are  divided,  and  the  last  connected  to  the  caudal.  The  length  of  the 
pectoral  is  f  of  that  of  the  head.  The  lateral  line  consists  on  each 
acsle  of  a  central  transversal  tube,  above  and  below  which  appears  a 
diort  elongated  furrow.  A  straight  line  from  the  gill-opening  to  the 
root  of  the  caudal  contains  from  44  to  46  scales ;  a  vertical  at  the 
deepest  part  of  the  body  from  20  to  25.  The  lower  margin  of  the  in- 
fttorbitab  and  of  the  preopercle  are  closely  and  rather  strongly  toothed. 
The  stomach  is  rounded,  contracted  in  the  middle,  and  as  well  as  the 
spirally  twisted  intestines  almost  entirely  hid  by  the  large  light  brown 
liver.  There  are  two  rather  long  ccecopyloric  appendages.  The  gall- 
bladder is  rather  large^  the  spleen  small.  Between  the  vertebral 
eolomn  and  the  abdominal  cavity  appears  a  very  short  air-vessel,  silvery 
Ske  the  peritoneum,  but  much  thinner.  The  intestinal  canal  is  nearly 
doable  the  length  of  the  fish*  The  labyrinth-form  organ  (Plate  II.  Fig. 
5,)  is  less  complicated  than  in  O^hromenua  olfax :  it  consists  of  three 
lambuB  of  which  the  central  is  the  largest,  entirely  hiding  the  third,  the 
inner  one.  Like  the  rest  of  the  family,  this  species  is  capable  of  sus- 
taining life  out  of  water,  particularly  if  kept  in  wetted  fresh  leaves,  or 
oocasionidly  sprinkled  with  water.  At  Pinang  it  is  numerous  in  stream- 
lets and  ponds,  where  it  is  eaten  by  the  poorest  classes.  The  exquisite 
beauty  of  the  metallic  irridescent  colours  make  these  fishes  acquisitions 
in  garden  tanks.  Like  Osphramenua  ol/ax  they  are  very  pugnadou* 
among  themselves. 


A  second  species  of  Triehapodua  has  been  discovered  by  Mr. 
Campbell,  Superintendent  of  Daijeeling,  in  the  rivers  at  the  Sikkim 
puses  on  the  northern  frontier  of  Bengal.  An  incorrect  and  defective 
description  and  figure  have  been  published  by  Mr.  McClelland,  whq 
imigining  the  fish  to  belong  to  the  Family  of  Chtetodantidat  and.  the 
genus  to  be  new,  denominated  it  Cienops  nobilU.*  , 

*  Cal.  Jovnu  Nat.  Hist..  Y.  281,  PI.  21,  Fig.  1.  / 

6  Y  2 
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Gbn.  OpBiocsPHAiiU8»  BlockrSthneider,  1801. 
Unth  labyriDth-fonn  superbranehul  organ ;  fiiia  without  8piiiM»  &• 
Tentrals  commencing  with  a  divided  or  undivided,  jointed  imy ;  doml 
occupying  nearly  the  whole  length  of  the  back  ;  caudal  louaded; 
lateral  fine  uninterrupted;  head  depressed^  covered  with  polygonal 
acales ;  both  jaws»  vomer  and  palatal  bones  with  velve^^  or  card-like 
teeth,  among  which  generally  some  longer  than  the  rest ;  body  dongated, 
almost  cylindrical.    Branchiostegous  rays  five. 

OPHIOCKPHAI.US  STRIATUa,  Bloch. 

Ophicephalus  striatus,  Bloch,  PI.  359. 
Ophicephalna  wrahl,  Lac6p^e^  III.  552. 
Ophioephalna  striatus,  Shaw,  lY.  530. 
Bussell,  CLXII.  Muttah. 

Ophicephalus  wrahl  ?    Buch.  Ham.  C  Sol.")  60,  367,  PL 

31,  Kg.  17. 
Ophicephalus  chena,  Buch.  Ham.  (Far.)  62,  367. 
Ophicephalus  striatusi  Cuv.  B.  A.  II.  230  f*) 
Ophicephalus  striatus.  Guv.  and  Yal.  YII.  417,  Fl.  202. 
Ophicephalus  striatus,  Swainson,  IL  237* 
Ophicephalus  wrahl,    McClelland,   CaL   Jounu  Nat.  Eiit* 

IL  575. 
Ophicephalus  striatus,  Jerdon.  Madr.  Joum,  XY«  146. 
Ikan  hardan  of  the  Malays. 

Head  above  and  back  greenish  olive  with  indistinct  douded  bbek 
spots ;  cheeks,  opercles  and  sides  to  a  litde  beneath  the  latersl  fine 
lighter  with  metallic  lustre ;  throat,  abdomen  and  lower  part  of  die 
head  and  sides  white ;  from  the  angle  of  the  mouth  a  short  metallic 
olive  obUqne  Hue,  and  on  the  throat  a  few  distant  dark  spots ;  lower 
part  of  sides  with  a  number  of  backwards  directed  oblique,  bladdsh 
lines,  the  intervals  between  which  pale  salmon-coloured ;  dorsal  mem- 
brane minutely  dotted  with  brown  so  as  to  produce  oblique  brownisk 
lines,  between  which,  at  the  base,  appear  some  rounded  whitish  spots ; 
caudal  pale  brownish  with  indistinct  light  concentric  lines ;  upper  half 
of  anal  white  with  oblique  brown  fines;  lower  half  blackish  brown; 
ventrals  white  with  indistinct  blackish  spots;  pectorals  trauspareat 
whitbh,  minutely  dotted  with  brown  along  the  margins  of  the  n^s. 
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Iris  amber-coloured,  orange  or  reddish  golden  ronnd  the  pupil,  the 
icit  golden  olhre^  donded  with  black. 

D  41,  42  or  43,  C  14|,  A  25,  26  or  27,  V  6,  P  16  or  17.  Br.  V. 

Habit. — Fre$hu>ater  and  estuaries,  Malayan  Peninsula  and  Islands^ 
Manilla,  Celebes,  Tenasserim,  Rangoon,  Irawaddy,  Gan* 
ges,  Bengal,  Barrampootr,Goalparah,Ck>romandelt  Malabar, 
Hindostan. 

Total  length  :  2  feet. 

The  length  of  the  head  is  from  ^  to  3f  in  the  total ;  (it  ia  ^  of  the 
distance  from  the  muzzle  to  the  last  dorsal  ray ;)  the  height  at  the 
oedpnt  ia  2^  in  the  length.  The  horizontal  diameter  of  the  eyes 
slightly  exceeds  i  of  the  length  of  the  head ;  their  distance  across  the 
forehead  equals  two  such  diameters.  The  Tcrtical  diameter  at  the  first 
dorsal  ray  ia  ^^  of  the  length  of  the  head.  The  anterior  part  of  the 
htersl  line  gradually  descends  towards  the  commencement  of  the  se- 
cond third  of  the  dorsal,  from  whence  it  proceeds  straight  to  the  root 
ofthecandal.  The  line  is  marked  on  each  scale  by  a  short  central 
tnbe^  which  bifurcates.  The  nnmber  of  oomponent  scales  Tary  from 
60  to  62.  An  oblique  series  from  the  anna  consists  of  18  to  20  scales, 
lo  these  and  other  characters  the  Malayan  indinduals  exactly  corre- 
Sfmi  to  O.  siriaius,  Bloch,  as  described  by  M.  M.  Cuvier  and  Yalen- 
cismies.  lodiTidualaof  O.  iDraAJ/  apud  Buchanan  Hamilton,  (Sol^J 
taken  in  the  licinity  of  Calcutta,  differ  but  alightly  in  colours,  and  in 
pRsenting  fkom  43  to  46  dorsal,  and  from  26  to  28  anal  rays.  O. 
fiktti^  Buch.  Ham*  offers  the  same  number  of  rays  as  the  latter,  and 
appears  but  to  be  another  variety,  probably  as  Buchanan  suggests,  the 
identical  one  whidi  Bussell  figured  No.  CLXII.  Muttak.  In  the 
lUayan  countries,  the  fish  ia  as  nnmeroua  as  in  Bengal,  and  it  is  also 
thite  eaten  by  the  natives. 

FAM.  MUGILISID^. 

Gbn.  Muoil,  (Jrtedh)  LinnS,  1748. 
Body  nearly  cylindrical,  corered  with  large  scales ;  two  dorsal  fins 
widely  separated :  the  anterior  spinous,  the  posterior  with  one  or  two 
ipnes,  the  rest  rays;  ventrala  behind  the  pectorals;  centre  of  the 
kwer  jaw  with  an  elongated  angular  pomt,  corresponding  to  a  notch 
^  the  i^per  jaw ;  teeth  minute.    Bcanchiostegoua  rays  aix* 
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MUGII.    PARMATU8,    CantOT. 

YoiMgt  Head  above  and  back  pale  brownish  olire;  cheeks  anl 
upper  half  of  the  sides  silvery  greenish  grey  ;  lower  half  of  the  sides 
and  abdomen  silvery  white ;  on  the  upper  part  of  preoperde  a  ttian§;a- 
lar  bluish  black  spot»  behind  which  an  indistbcC  amber-coloured  spot ; 
the  rest  of  preopercle  and  operde  pale  ailvery  blue,  faintly  vermiculitsd 
with  brown ;  dorsal  and  caudal  membranes  pale  grey,  minutely  dotted 
with  brown ;  the  rest  of  the  fins  white.    Iris  silvery  grey. 

D  4—1/8,  C  14  1,  A  3/9,  V  lyS,  P  14,  Br.  VI. 

Hauit. — ^ea  ofPinatig. 

Total  length  :  4f  inch. 

The  length  of  the  head  is  4f  in  the  total,  or  \  of  the  length  of  the 
body,  the  caudal  not  bduded ;  the  height  at  the  ocdput  f  of  tht 
length  of  the  head.  The  orbit  occupies  the  second  fourth  of  the  head ; 
the  eye  is  covered  in  front  and  behind  by  a  crescent-shaped  adipose 
lobe ;  the  distance  of  the  orbits  across  the  forehead  equals  1-|^  diame- 
ters. On  the  anterior  margin  of  the  infraorbital  bone  appears  a  broad 
angular  indsion,  which  receives  the  angle  of  the  lips ;  the  inferior 
margin  is  truncated,  minutely  toothed  ;  near  the  upper  margin  of  ths 
infraorbital,  below  the  two  smdl  openings  of  the  nostrils,  appear  tve 
minute  pores.  The  mouth  is  very  small ;  both  jaws  have  exoessivdy 
minute  setaceous  teeth,  scarcely  projecting  beyond  the  cartilaginous  lips. 
The  greatest  vertical  diameter  of  the  body,  in  front  of  the  anterior  dor- 
sal spine,  equds  the  length  of  the  head ;  that  in  front  of  the  caodd  fia 
is  \  of  the  former.  A  straight  line  from  the  g^-opening  to  the  caudal 
oontdns  27  scdes,  an  oblique  series  10.  The  anterior  dorsal  spine  is 
strong :  its  length  is  a  little  less  than  i  of  that  of  the  head  ;  no  don- 
gated  triangular  scale  appears  at  the  base  of  the  anterior  dorsal,  nor  of 
the  pectord.  The  second  dorsal,  the  caudd  and  and  fins  are  half 
covered  with  very  smdl  scdes.  The  first  and  spme  is  ezcessivdy  mi* 
nute.  The  two  centrd  rays  of  the  caudd  are  but  very  slightly  shorter 
than  the  rest.  A  single  indivldud  was  observed  at  Pinang  in  April 
1844. 

The  present  greatly  resembles  M.  granduquamu^  Cuv.  and  YaL 
(XL  103),  an  African  spedes,  remarkable  for  the  great  aise  of  its  scsfes. 
The  latter  differs  in  the  following  particulars.  The  greatest  height  is 
nearly  |^  of  the  totd  length ;  at  the  occiput  the  hdght  is  }  of  tiis 
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length  of  the  head ;  at  the  root  of  the  caudal  it  is  one  half  of  the 
girettest.    It  is  deseribed  as  haviilg  no  teeth. 

MtTGII.   MACROLEPIDOTUS,   Riippell. 

Mnge  christian^  Quoy  et  Gaimard :  Yoy.  de  Freyciuet. 

Mngil  macrolepidotos,  BiippeU:  Atlas,  lische,  p.  140,  Taf^ 

32,  Fig.  2. 

Mngil  macrolepidotos.  Cut.  and  YaL  XI.  134. 

Mngil  macrolepidotns,  Richardson :  Report,  1845,  249. 
Timng.  Head  above  and  back  pale  bluish  green ;  lighter,  silvery,  on 
die  sides  of  the  head  and  abdomen ;  operde  steel  blue ;  on  the  sides 
taia  parallel  pale  blackish  lines ;  dorsal,  caudal,  and  anal  spines,  rays, 
ind  membranes  minutely  dotted  with  black ;  on  the  dorsals  and  anal 
80  dosely  as  to  give  the  marginal  half  a  black  appearance ;  yentrals 
white,  posterior  half  of  the  three  anterior  rays  minutely  dotted  with 
Uaek;  upper  ten  pectoral  rays  black,  the  rest  white.    Iris  silvery. 

D  4—1/8,  C  14  f,  A  3/8,  Y  lA  P  16,  Br.  YI. 

Habit. — Sea  of  Pinang* 

Waigiou,  Rawak,  Borabora,  Yanikolo  isles,  Malabar,  Red 
Sea,  China  Seas? 

Total  length  :  5  inch. 

The  length  of  the  head  is  4^  in  the  total ;  the  height  at  occiput  f  of 
the  length.  The  diameter  of  the  eyes  is  3^  in  the  length  of  the  head ; 
their  distance  across  the  forehead  equals  two  diameters.  The  anterior 
narg^  of  the  infraorbital  bone  is  arched,  so  as  to  receive  the  angle  of 
the  lips,  and  as  well  as  the  inferior  truncated  margin  finely  toothed. 
The  young  has  no  perceptible  teeth ;  M.  M.  Cuvier  and  Yalenciennes 
describe  them  as  short  and  fine  in  the  adult.  The  posterior  margin  of 
the  preopercle  has  three  deep  indentations.  The  vertical  diameter  in 
fiont  of  the  first  dorsal  spine  slightly  exceeds  \  of  the  total  length ; 
that  in  front  of  the  caudal  fin  is  less  than  one  half  of  the  former.  A 
stnight  line  between  the  giU-opening*and  the  root  of  the  caudal  con« 
tons  29  scales  ;  an  oblique  series  in  front  of  the  anterior  dorsal  fin  9. 
The  first  dorsal  spine  is  scarcely  \  of  the  length  of  the  head,  and  less 
etnmg  than  in  3f.  parmatua.  A  single  individual  was  observed  at 
Kaang  m  August,  1843. 

MuGiL  cbphalotus,  Cuv.  and  Yal. 
Mngil  our,  Forskal,  Consp.  p.  XIY.  No.  109,  Yar.  8? 
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Magil  cephaltts,  Bussell  CLXXX.  Bontali. 
MugU  cephalus  ?  (Sole  bhanggan),Bachiui.  Ham.  p.  219, 381, 
Bontah»  RasaelU  (Syn.— MagU  our,  Fonk.)    Cavier  E.  A. 

II.  p.  232  P). 
Mugfl  cephalotns.  Cut.  and  YaL  (Stn. — ^Mngil  our,  Fonkfl) 

XI.  110. 
Ruaael  II.  CLXXX.  Riippel :  Nene  Wirbeldi.  Fiache,  p.  131. 
Mugil  cephalotos,  Bleeker,  Yerii.  Bat.  Oen.  XXII.  5. 
Jdmpal  of  the  Malays. 

Head  above  and  back  lead-coloured  tinged  with  green,  lighter  sSniy 
on  the  aides  of  the  head  and  body  as  far  as  the  upper  margin  of  thi 
pectoral  fins ;  all  the  parts  below  dnll  silvery  white ;  on  the  aides  in 
to  seven  parallel,  dark  grey  lon^tudinal  bands ;  anterior  dorssl  is 
light  bluish  grey ;  posterior  and  caudal  membrane  dark  grey,  njt 
lighter ;  anal  and  ventrals  white ;  pectorals  outside  white,  hemitms* 
parent,  inside  with  a  large  oUiqoe  Uackish  spot  on  the  anterior  kilL 
Iris  silvery  or  mother-of-pearl  round  the  pupil;  the  rest  Usckiik 
brown. 

D  4—1/8,  C/14t,  A  3/9,  V  1/5,  P  17,  Br.  VI.  [I^ 

Habit. — Sea  of  Pinang^  Malayan  Peninmda^  Swgfig^e,  Lmuaef 
Chusan,  Macao,  Madeira,  Coromandel,  Bay  of  Beiigil, 
Gangetic  estuaries,  Malabar. 

Total  length  :  2  ft. 

The  head  is  much  depressed,  broad  oval,  the  muzzle  being  sbost 
half  the  breadth  of  the  occiput*  The  upper  8ur£M»  is  less  tms- 
versely  arched  than  the  lower ;  both  surfaces  where  they  join,  ftn 
a  blunt  ridge  from  behind  the  eye  to  the  short  triangular  mca* 
branoua  point  in  which  the  operde  terminates.  The  eye  is  aitattai 
in  front  of  the  ridge,  occupying  the  third  eighth  of  the  head;  ill 
transversal  diameter  being  ^  of  the  length  of  the  head,  which  ii  4 
times  in  the  total,  or  i  of  the  body,  the  caudal  fin  not  indoded.  Ik 
distance  between  the  eyes  across  the  forehead  equals  3f  ditWM<«»> 
The  vertical  diameter  of  the  head  between  the  eyes  is  about  i  ef  ti» 
length ;  at  the  occiput  it  is  ^.  The  openings  of  the  nostifls  m 
situated  a  little  above  the  level  of  the  orbit,  along  the  superior  nsrpi 
of  the  infraorbital ;  the  posterior,  the  larger,  is  transversely  ovtl;  tiie 
anterior  is  drodar.    The  infraorUlal  bone  is  broad  triangular,  widi 
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the  ronndedy  truncated  apex  downwards;   the  latter^  as  well  as  the 
backwards  arched  anterior  margin,  is  finely  but  distinctly  toothed,  and 
naked,  but  the  rest  of  the  external  surface  is  covered  with  small  scales. 
The  adipose  membrane  coTcring  the  circumference  of  the  eye  is  of  a 
whitish  grey.    No  such  series  of  pores  appear  on  the  lower  half  of 
the  membrane,  as  M.  Ruppell  has  observed  iu  Mugtl  oUr^  Forskal 
(not  apud  Cuvier  and  Val.),  nor  are  there  any  pores  under  the  lower 
jaw.    The  lower  half  of  the  posterior  margin  of  the  preopercle  has 
two  laige,  a  little  obliquely  upwards-directed  indentations,  and  in  some 
the  upper  half  of  the  margin  has  two  similar  ones.    M,  oUr  as  well  as 
Jf.  eephalue  are  according  to  -M.  Riippell  distinguished  by  'six  pores 
beneath  the  lower  jaw,  and  by  three  not  very  distinct  oblique  inden- 
tations in   the  lower  margin  of  the  preoperculum.    The  mouth  is 
horisontal,  the  angle  is  opposite  the  anterior  opening  of  the  nostril ;  the 
upper  jaw  projects  beyond  the  lower.   The  upper  mandible  is  flattened, 
broad  in  the  centre,  tapering  towards  the  angles  of  the  mouth  ;  in  the 
centre  is  a  very  small  notch.     In  the  upper  lip  appears  a  single  series 
of  very  minute  teeth.    The  symphysis  of  the  lower  jaw  forms  a 
tubercle  under  which  appears  a  notch  deeper  than  that  of  the  centre 
of  the  upper  mandible.    The  lower  lip  is  more  fleshy  than  the  upper, 
and  the  margin  is  bent  downwards,  so  as  to  form  on  each  side  a  furrow 
proceeding  from  the  notch  under  the  symphysis  to  the  angle  of  the 
mouth.    The  teeth  of  the  lower  jaw  are  so  excessively  minute,  few, 
and  distant,  that  even  in  large  individuals  they  are  imperceptible  to  the 
touch,  and  can  only  be  seen  through  a  lens.    In  smaller  individuals 
these  teeth  are  absent,  or  at  least  confined  within  the  half  transparent 
mandibles,  and  appear  like  short  seta,  bent  with  the  lip,  but  not  project- 
ing beyond  it.  The  tongue  is  fleshy,  broad  at  the  root,  narrower,  round- 
ed at  the  apex,  and  raised  in  a  keel  in  the  centre.     Along  the  margin 
which  is  fixed  to  the  floor  of  the  mouth,  appears  a  series  of  rounded  or 
oval  patches  of  velvety  teeth.     At  the  root  of  the  central  keel  is  an  elon- 
gated patch,  and  close  behind  the  apex  two  smaller  ones  of  velvety  teeth. 
On  each  side  of  the  vomer  is  raised  into  a  tubercle,  carrying  a  transverse- 
ly placed  linear  patch  of  similar  teeth.     Every  part  of  the  head  is  co- 
vered with  scales,  of  which  those  of  the  opercle  are  very  large,  but  in 
young  individuals  they  are  so  thin  as  to  make  the  silvery  opercle  appear 
acaleless.     The  vertical  diameter  in  front  of  the  anterior  dorsal  spine 
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eqtuds  the  length  of  the  head  minus  the  diameter  of  the  i^je.  Tbe 
anterior  dorsnl  spine  eqoak  the  distance  from  the  muzzle  to  the  poste- 
rior margin  of  the  orbit,  or  about  i  of  the  last  mentioned  Teidcil 
diameter.  The  anterior  dorsal  fin  commences  in  the  centre  of  tlie 
distance  between  the  muzzle  and  the  root  of  the  caudal.  The  extent 
of  the  base  equals  the  length  of  the  anterior  spine ;  from  its  centre 
commences  an  elongated,  triangular  scale,  projecting  midway  behind 
the  Tcry  slender  fourth  spine,  the  length  of  which  is  |^  of  the  preoe&ig 
three.  The  distance  between  the  anterior  and  posterior  dorsals  equals 
f  of  the  length  of  the  head,  the  latter  fin  commendng  opposite  the 
centre  of  the  anal,  much  nearer  the  caudal  than  the  anterior  dorssL 
The  anterior  ray  equals  i  the  length  of  the  head.  The  distance 
between  the  posterior  ray  and  the  root  of  the  caudal  equals  the  leng;th 
of  the  anterior  dorsal  spine.  The  posterior  margin  of  the  candai  fin 
is  but  slightly  fhrcated,  the  inferior  lobe  is  a  little  lai^r  than  tbe 
upper.  The  anal  fin  commences  about  halfway  between  the  teivi- 
nation  of  the  ventrals  and  the  root  of  the  caudal  fin.  Its  height 
equals,  its  extent  slightly  exceeds  the  second  dorsal.  The  two  anteiior 
spines  are  so  completely  covered  by  scales,  that  they  escaped  the 
obsenration  of  Bussell,  whose  figure  (CLXXX.)  represents  the  tfabd 
much  too  long :  it  exceeds  but  slightly  i  of  the  anterior  ray.  Ihs 
length  of  the  pectoral  fin  is  7i  in  the  total,  or  nearly  equal  thst  ef 
the  caudal.  Above  the  root  of  the  pectoral  appears  no  trace  of  an 
elongated  triangular  scale,  as  in  some  other  spedes,  but  in  the  azilli^ 
hidden  by  the  fin,  are  two  elongated  oval  scales,  much  smaller  than  die 
rest.  The  ventral  fins  are  a  little  shorter  than  the  pectorals;  die 
spine  is  strong  and  but  slightly  shorter  than  the  anterior  dorsaL  At 
the  base  of  each  fin  appears  an  elongated  triangular  scaler  and  a 
similar,  but  shorter  and  broader  between  the  two  fins ;  the  anterior 
half  of  the  fifth  ray  is  attached  to  the  abdomen  by  a  membrane.  A 
straight  line  between  the  gill-opening  and  the  root  of  the  caudal  is 
contains  from  33  to  35  scales,  an  oblique  series  in  front  of  the  anterisr 
dorsal  11  or  12.  The  scales  are  very  large,  nearly  as  broad  as  la^; 
the  anterior  margin  is  straight,  but  with  from  2  to  6  crenulations,  pro* 
duced  by  a  number  of  radiating  lines,  varying  in  number  from  3  to  7- 
The  posterior  margin  is  rounded  and  with  excessively  minute  points, 
the  termination  of  a  very  fine  concentric  net-work  on  the  expearf 
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sorftce.  Each  scale  is  marked  by  a  fine  central  line,  horisontal  in 
most,  bnt  pointing  obliquely  downwards  on  the  scales  immediately 
beneath  the  root  of  the  pe<^ral  fins. 

The  ttomaeh  is  composed  of  two  portions :  the  cardiac  into  which 
the  short  capadons  oesophagns  opens,  terminates  in  an  elongated 
cjfindrieal  Aindns ;  the  pyloric  portion  is  shorter.  globuUr  like  a  large 
button,  and  very  thick,  giszard-like.  The  cavity  is  very  small  and 
prewDts  a  few  coarse  longitudinal  folds.  In  several  examined,  it  con- 
tained some  mndy  mixed  with  green  mncus.  Pylorus  is  surrounded  by 
ii?e  short  bnt  capacious  ccecopyloric  appendages*  The  intestinal  canal, 
about  7  times  the  length  of  the  fish,  is  folded  several  times  upon 
itself  and  firmly  enveloped  in  fat.  The  gall  is  rather  large,  ovoid  with 
a  short  dnct  opening  close  to  Pylorus.  The  Uver  is  moderate,  resting 
across  the  stomach,  with  several  Iobes»  of  which  the  longest  is  attached 
to  Duodenum.  The  spleen  is  small,  elongated,  completely  hidden  by 
the  &t  between  the  folds  of  the  intestines.  The  abdominal  surface  of 
Mtoneum  is  black,  the  opposite  silvery.  The  air-vessel  is  large, 
^ongated,  its  parietes  very  thin,  pearl-colouted.  At  Pinang  thia 
({pedes  occurs,  though  not  numerously,  at  all  seasons,  and  when  newly 
taken  it  is  highly  valued  for  its  excellent  flavour. 

The  present  is  the  fish  supposed  by  Russell  to  be  Mu^il  eephaluip 
lion^  CV^oL  IL  p.  64.)  The  figure,  (CLXXX.  Baniah,)  among  other 
iasecaradea  represents  the  mouth  without  teeth,  and  the  anal  fin  with 
a  single,  too  long  spine.  The  latter,  as  well  as  the  margins  of  the 
scales  being  entire,  (as  they  in  reality  appear  to  the  naked  eye,) 
induced  Buchanan  Hamilton  to  consider  the  individuals  which  he 
obtained  from  the  estuaries  of  the  Ganges,  to  be  a  distinct  species, 
fad  also  he  overlooked  the  minute  teeth  in  the  lips.  M.  M.  Cnvier 
and  Valenciennes  (T.  XI.)  unite  both  under  the  denomination  of  M. 
ig»&eMM#.  They  doubt,  however,  without  reason,  the  correctness  of 
BnaseU's  omitting  to  figure^  and  Buchanan  to  mention,  any  elongated 
trisngnlar  scale  above  the  pectoral  fins,  and  they  believe  that  the  fish 
18  identical  with  Mugti  eUr,  Forskal,  {Cansp.  p.  XIV.  No.  109,  Far. 
and  eharaeterised :  ^^Labio  utroque  ciliato,  inferiori  unicarinato,  oculis 
fingnedine  fere  obtectis,  operculo  macula  p.  p.  oblonga  obliqua.")  Dr. 
(Appell,  (Neue  WtrbeUk,  &c.  i^ci^«,  p.  131,)  observes  that  if  Bus* 
idl's  description  of  "  Bmtak,'*  as  bdog  "  without  teeth"  is  correct,  the 
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fish  cannot  be  identical  with.  Jf*  oUr^  the  microscopical  teeth  of  irhidi 
j^orskal  expresses  by  the  word/^  ciliato."  It  is  to  be  regretted  tint 
Dr.  Ruppell  did  not  communicate  a  more  detailed  description  of  the 
fish  from  the  Red  Sea,  which  is  most  likely  ForskSi's  species,  for 
although  Russell  happens  to  be  incorrect,  the  fish  he  deaciibed  pre- 
sents neither  the  six  pores  under  the  lower  jaw,  nor  the  arched  series 
of  pores  in  the  adipose  membrane,  covering  the  lower  part  of  the  eye^ 
which  Dr.  RUppell  points  out  as  characters  distinguishing  Jf.  aw.  It 
is  therefore  impossible  with  certainty  to  determine  if  the  latter  is  iden- 
tical with  the  present  species. 

MuGiL  CTJNNB8IUS,  Cuv.  and  Val. 

Russell  GLXXXI.  Kunnesee. 

Mugil  kunnesee,  Cuvier  R.  A.  II.  232  ('-) 

Mugil  cunnesius.  Gut.  and  Val.  XI.  114. 

Mugil  cunnesius,  Ruppell :  Neue  Wirbelth.  Fische,  131. 
Young.    Head  above  and  back  silvery  bluish  green,  lighter,  minotelf 
dotted  with  black  on  the  upper  half  of  the  sides ;  lower  half  and  abdo* 
men  silvery  white;  sides  and  abdomen  with  parallel  silvery  lineiy 
produced  by  a  short  line  on  each  scale ;  cheeks  and  operdes  shimog 
silvery,  the  latter  with  steel-blue  reflections ;  fin-membranes  white,  those 
of  the  dorsals  and  caudal  minutely  dotted  with  black,  paiticiilHff 
towarda  their  margins,  so  as  to  make  them  appear  blackish ;  in  some 
a.  black  spot  at  the  root  of  the  upper  pectoral  ray,  continued  in  tiie 
axilla  as  a  blackish  line.    Iris  silvery  round  the  pupil,  the  rest  dotted 
with  black. 
D  4—1/®,  C  14f,  A  3/9,  V  1/5,  P  16  or  17,  Br.  VI. 
Habit. — Sea  ofPinang^  Malayan  Peninsula^  Singapore. 

Moluccas,  Bay  of  Bengal,  Coromandel,  Malabar,  Red  Sea^ 

TOTAI.  LENGTH  :    6|- luch. 

The  length  of  the  head  is  ^  of  the  body»  not  includbg  the  candai 
fin.  The  height  at  the  occiput  is  about }  of  the  length  of  the  besd. 
The  eye  occupies  the  second  fourth  of  the  head ;  the  diameter,  not 
including  the  adipose  covering,  is  \  of  the  head ;  but  the  diameter  d 
the  orbit  is  ^  of  the  head ;  the  distance  across  the  forehead  is  ]|  dia- 
meter. The  infraorbital  is  triangular,  with  the  apex  truncated,  sligbdf 
rounded  and  finely  toothed ;  the  anterior  margin  is  nearly  sta^ 
neither  toothed  nor  notched.    The  anteri^  openbg  of  the  lus^  '^ 
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Dmate,  drcolar ;  the  posterior  a  little  larger,  transversely  oval,  both 
ntoated  along  the  upper  margin  of  the  infraorbital.  The  mouth  is 
smill,  the  lower  jaw  but  little  shorter  than  the  upper ;  the  angle  is 
litoated  opposite  the  anterior  opening  of  the  nostril.  The  notch  of  the 
upper  lip  corresponds  to  the  tubercle  of  the  lower,  which  is  notched 
underneath.  There  are  no  teeth  perceptible,  in  the  lips.  On  each 
adeofthe  vomer  appears  a  transversal  tubercle.  In  the  young  the 
operdes  appear  to  be  scaleless.  The  vertical  diameter  in  front  of  the 
iint  dorsal  spine  equals  the  length  of  the  head.  A  straight  line  from 
the  gill-opening  to  the  root  of  the  caudal  fin  contains  42  or  43  scales ; 
an  oblique  in  front  of  the  anterior  dorsal  fin  13. 

Each  scale  is  marked  by  a  central  line,  horizontal  in  most,  but  almost 
fertical  in  those  immediately  below  and  in  front  of  the  pectoral  fins. 
The  third  dorsal  spine  is  situated  at  equal  distance  from  the  muzzle 
and  &e  root  of  the  caudal  fin.  The  length  of  this,  as  well  as  of  the 
two  preceding  spines,  exceeds  i  of  the  vertical  diameter  of  the  body 
beneath  them,  and  it  also  slightly  exceeds  the  extent  of  the  base  of  the 
in  itself.  The  fourth  spine  is  about  i  of  the  preceding  three.  On 
each  side  of  the  base  is  an.  elongated  scale.  The  second  dorsal  fin 
commences  at  equal  distance  from  the  first  dorsal  spine  and  the  root  of 
the  caudal,  opposite  the  third  anal  ray ;  the  base  nearly  equals  the 
kngth  of  the  first  ray.  The  caudal  fin  is  slightly  lunated  :  the  length  . 
of  the  first  and  fourteenth  ray  is  about  ^  of  the  total  length.  The. 
kngth  of  the  pectoral  fins  b  5^  times  in  the  total ;  above  the  root 
of  each  appears  an  elongated  scale,  formed  like  a  knife-blade  with  the 
back  towards  the  upper  margin  of  the  fin  ;  its  length  is  nearly  i  of  that 
of  the  fin.    At  Pinang  young  individuals  are  numerous  at  all  seasons. 

MuGiL  BORBONicus,   Cuv.  and  Val. 
Mugil  borbonicus.  Guv.  and  Val.  .XI.  113. 

Taitnff.  Head  above  and  back  bluish  green ;  lighter  silvery  on  the 
ipper  half  of  the  sides ;  lower  half  abdomen  and  cheeks  silvery  white ; 
operdes  shining  silvery  ;  anterior  dorsal  fin-membrane  transparent 
aunutdy  dotted  with  black;  first  spine  blackish;  posterior  dorsal, 
caudal,  anal  and  pectoral  pale  yellow,  minutely  dotted  with  black; 
vine  and  upper  half  of  the  first  ray  of  second  dorsal,  and  the  upper, 
lowei^  and  posterior  broad  margin  of  caudal  black ;  at  the  root  of  the 
^per  pectoral  ray  a  black  spot  continued  over  the  anterior  half  of  the 
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inside  of  the  pectoral ;  ventrals  white.    Iris  silvery  round  the  pupil, 
blacldsh  green  towards  the  orbit. 

D  4—1/8,  C  14f,  A  3/9,  V  1/5,  P  17,  Br.  VI. 

Habit.— P^f^  Biver* 
Bourbon. 

Total  lxngth  :  6  inch. 

The  length  of  the  head  is  ^  of  the  body,  the  caudal  fin  not  indnded; 
the  height  at  occiput  }  of  the  length.  The  eye  occupies  the  seeoad 
fourth  of  the  head ;  the  diameter  of  the  orbit  is  ^  of  the  length  of  the 
head ;  the  distance  between  the  eyes  across  the  forehead  is  1^  diameter. 
The  infraorbital  is  triangular,  covered  with  small  scales,  and  with  three 
pores  placed  obliquely  in  the  middle  of  the  external  surface ;  the  aote- 
rior  margin  is  finely  toothed,  and  slightly  arched,  but  becomes  a  litde 
ooncaye  towards  the  truncated,  finely-toothed  apex.  The  supenor 
margm  is  somewhat  angular  in  the  centre,  on  each  nde  of  which  appeir 
the  openings  of  the  nostrils.  The  mouth  is  small,  transversal ;  the 
angle  is  situated  opposite  the  posterior  opening  of  the  nostril ;  the  lover 
jaw  is  but  slightly  shorter  than  the  upper.  There  are  no  visible  teeth 
in  the  lips ;  the  lower  has  in  the  centre  a  strong  tubercle  which  in 
front  and  beneath  is  deeply  furrowed.  On  each  side  of  the  voaicr 
appears  a  strong  transversal  ridge.  Under  each  branch  of  the  lover 
jaw  appear  three  pores.  The  preoperde  is  covered  with  large  vcrf 
thin  scales,  and  has  a  long  transversal  incision  in  the  posterior  margia, 
near  the  angle ;  the  operde  and  subopercle  are  aparently  without 
scales,  and  brilliantly  shining  with  silver.  Nearly  all  the  scales  of  the 
occiput  are  divided  lengthwise  by  a  shallow  furrow,  which  on  &e 
scales  of  the  body  becomes  a  short  longitudinal  line.  But  the 
scales  immediately  below  the  pectoral  fin  are  each  marked  near  the 
root  by  a  short  vertical  line.  A  lon^tudinal  series  between  the  f^ 
opening  and  the  root  of  the  caudal  consists  of  39  scales ;  an  obfiqae  it 
front  of  the  anterior  dorsal  fin  of  14.  The  vertical  diameter  in  the  btter 
place  is  4^  of  the  total  length.  The  length  of  the  three  anterior  doiael 
spmes  is  about  ^  of  the  length  of  the  head,  and  equals  the  exteotef 
the  fin  itself;  the  fourth  spine  slightly  exceeds  i  of  the  length  of  the 
preceding  three.  At  the  base  appears  an  elongated  scale,  extending  to 
the  posterior  margin  of  the  fin.  The  second  dorsal  spine  is  situated  in 
the  centre  between  the  muide  and  the  root  of  the  caudal  fin.  The  pes- 
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terior  dorsal  fin  is  situated  at  equal  distance  from  the  anterior  and 
from  the  root  of  the  caudal,  and  it  commences  opposite  the  anterior 
loal  ray.  The  upper  margin  is  falcated ;  the  eighth  raj  is  a  little 
longer  than  the  preceding.  The  extent  of  the  fin  equals  that  of  the 
interior  dorsaL  The  posterior  margin  of  the  caudal  is  lunated.  The 
ansl  fin  is  nearly  triangular,  but  that  the  posterior  ray  slightly  exceeds 
the  preceding ;  the  third  spine  is  i  the  length  of  the  anterior  ray.  The 
length  of  the  pointed,  slightly  falcated,  pectoral  fin  is  •}•  less  than  the 
leogth  of  the  head  ;  above  the  superior  margin  appears  an  elongated, 
kaiMdade-like  scaler  i  the  length  of  the  fin.  The  ventral  fins  com- 
mence oppoaita  the  posterior  half  of  the  pectorals ;  their  length  equals 
}  of  that  of  the  bead*  The  elongated  scale  aboTC  the  root  extends  to 
tiie  maigin  of  the  membrane  which  connects  the  anterior  half  of  the 
ifth  ray  to  the  abdomen.  The  elongated  scale  between  the  fins  is 
Vrasder  and  projects  fiur  behmd  the  latter  connecting  membrane. 

A  suigle  young  individual  was  obtained  from  a  part  of  the  Pinang 
BiTfr,  (Sungei  Pinang,)  where  the  water  is  fresh. 

SUB  FAM.  ATHERINOINJE. 

GxN.  Athsrtna,  (Artedit)  Xtun^,  1766. 
Body  elongated ;  two  widely  separated  dorsals  ;  ventrals  behind  the 
peetorals ;  upper  jaw  protractile ;  minute  teeth  in  both  jaws ;  in  some 
•pecies  also  on  the  vomer,  palatals  and  pterygoids ;  each  side  with  a 
hroad  silvery  band.    Branchiostegous  rays   six. 

Athsrina  forskali,   Riippell. 
Atherina  hepsetus,  Forskal,  69*  No.  101  ? 
Atherina  forskUii,  Riippell:  Neue  Wirbelth,  Fische:  132» 

Tab.  33,  Fig.  1. 
Head  above,  back  and  upper  third  of  the  sides  pale  sea  green,  dotted 
with  black ;  from  the  axilla  to  the  caudal  a  light  blue  longitudinal  line, 
tmder  which  a  pale  yellowish,  bordered  beneath  by  a  broad  shining 
tilTery  band  ;  mnxale  and  lips  blackish ;  cheeks  and  opercles  shining 
tibery,  upper  half  of  the  latter  steel-blue ;  throat  and  abdomen  silvery 
vhite;  fins  hyaline,  margins  of  spines  and  rays  of  the  dorsals,  caudal 
ttd  pectorals  minutely  dotted  with  black ;  posterior  margin  of  caudal 
Uackish.  Iris  silvery;  above  the  pupil  a  transverse  bluish  black  spot. 
D  5—1/9  or  10,  C  17|,  A  1/13,  V  1/5,  P  15,  Br.  VI. 
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Habit. — Sea  of  Pinang. 
Red  Sea. 

Total  length  :  3f  inch. 

The  length  of  the  head  is  3f  in  the  total,  measared  to  the  centre  of 
the  posterior  margin  of  the  caudal.    On  each  aide  of  the  flattened 
▼ertex,  where  the  operde  joins,  appears  a  longitudinal  fnrrow  oontain* 
ing  two  or  three  pores.   Three  or  four  such  appear  on  the  infraorbitali» 
seyeral  beneath  the  nostrils,  and  three  beneath  each  branch  of  the 
^ower  jaw.    The  diameter  of  the  eye  is  2\  in  the  length  of  the  head. 
At  the  lower  part  of  the  ascending  margin  of  the  preopercle,  near  tbe 
angle,  is  a  deep  incision. .   In  both  jaws,  on  the  vomer,  palatals  tod 
pterygoids  appear  bands  of  Telvety  teeth.    The  vertical  diameter  at  tlie 
ventrals  is  5^  in  the  total  length.    The  anterior  dorsal  fin  commences 
a  little  behind  the  centre  of  the  back  ;  the  four  first  rays  are  placed 
close  together ;  the  fifth  is  somewhat  removed  from  the  fourth.    The 
body  is  covered  with  seven  longitudinal  series  of  rather  large  scales ; 
the  third  series  from  above  carries  the  lateral  line,  which  consists  of  a 
minute  notch  on  the  posterior  margin  of  each  scale.    The  anterior  7 
or  8  scales  of  the  series  appear  to  have  no  such  notch,  so  that  the 
lateral  line  appears  to  commence  on  the  ninth  scale.     The  pectorals 
are  triangular,  a  little  downwards  pointed  ;  their  length  slightly  exceeds 
\  of  the  total  length.     The  last  ray  of  the  second  dorsal,  and  of  the 
anal  fin  is  a  little  elongated.    Two  individuals  observed  at  Pinang  in 
July  1843  and  April  1845,  differ  from  Dr.  Riippell's  description  in 
having  five  instead  of  six  spines  in  the  anterior  dorsal  fin.  The  smaller, 
2f  inches  in  length,  is  of  a  more  elongated  form,  its  vertical  diameter 
at  the  ventrals  being  \  of  the  total  length.     It  is  also  distii^^shed  bf 
having  on  the  vertex  a  small  raised  triangular  space,  resembling  la 
escutcheon,  with  the  point  between  the  orbits.    The  latter  (*  ecnsson'), 
is  described  by  M.  M.  Cuvier  and  Valenciennes  as  a   character  distin- 
guishing Aiherina  lacunosa^  Forster.     As  both  individuals  exammed 
at  Pinang  present  similar  pores,  and  the  characteristic  incision  of  the 
margin  of  the  preopercle,  neither  of  which  characters  are  noted  in  the 
description  of  A.  lacunosa^  their  identity  with  A,fcrskaU  cannot  be 
doubted. 
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FAM.  SCOMBROIDS. 

Gem.  Scomber  (Artedi)  Linni^  1748. 

Anterior  dorsal  fin  separated  by  a  considerable  interval  from  tbe 
second,  the  posterior  part  of  which  as  well  as  of  the  anal  fin*  forms 
fre  spurious  fins ;  on  each  side  of  the  tail  two  small  crests,  the  one 
abore  the  other ;  body  fasiform  with  small  smooth  scales.  Branchi- 
ostegons  rays  7* 

Scomber  mxcrolbpiootvs,  Ruppell. 

Scomber  microlepidotns,  Buppell :  Neue  Wirbelth.  Fische,  p.  38» 

Taf.  1 1,  Fig.  2. 

Head  above,  back  and  sides  as  far  as  the  lateral  line  intense  steel- 
Une,  after  death  with  three  irregular  series  of  black  spots ;  sides  of  the 
occiput  and  of  the  body  immediately  beneath  the  lateral  line  silvery 
I%ht  blue ;  lower  part  of  the  sides,  abdomen,  and  sides  of  the  head 
shining  silvery,  immediately  behind  the  angle  of  the  mouth  a  black 
triangular  spot ;  membrane  of  anterior  dorsal  transparent,  scantily 
dotted  with  brown  along  the  spines  ;  second  dorsal,  caudal,  anal  and 
the  q>urions  fins  pale  yellow ;  the  dorsal  spurious  fins  and  the  caudal 
with  black  margins ;  ventrala  and  pectorals  whitish,  the  latter  with  a 
bhclnsh  line  along  the  root.  Iris  silvery  round  the  pupU,  the  rest 
Umsh  black. 

D  9— 12— V,  C  17|.  A  1/11— V,  V  1/5,  P  18,  Br.  VII. 

Habit. — Sea  ofPinanff. 

Maaaaua,  (Red  Sea.)  ^ 

.  TOTAI.  I.BMGTH  :  5  IBOh. 

The  length  of  the  head  is  3^  in  the  total.  The  diameter  of  the 
arUt  is  3^  in  the  length  of  the  head ;  the  distance  between  the  eyes 
acvQss  the  forehead  is  }  of  the  diameter.  The  anterior  and  posterior 
thirds  of  the  eye  are  covered  by  an  adipose  orescent-shaped  membrane, 
having  a  central,  lanceolate  space  open.  A  single  series  of  minute, 
yet  visible  teeth,  appear  in  both  jaws.  The  cavity  of  the  mouth  is 
whitish,  minutely  dotted  with  black ;  the  anterior  part  of  the  tongue 
it  fattened,  rounded,  and  dosely  dotted  with  black,  the  posterior  part 
is  a  narrow  linear  crest,  covered  by  a  series  of  small  rounded  spote  of 
vtbety  teeth.  The  aides  of  the  head  are  scaleless,  except  the  cheeks, 
or  the  anterior  half  of  the  preoperde,  which  as  well  as  the  space  below 

7  A 
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the  pectoral  fins  are  covered  with  scales,  larger  than  the  verj  nDtll 
ones  of  the  bod  j.  Along  the  lower  margin  of  the  preoperde*  q>pear 
some  rather  indistinct  radiating  lines.  The  vertical  diameter  in  front 
of  the  anterior  dorsal  is  4^  in  the  total  length.  The  first  spine  of  the 
anterior  dorsal  fin  is  but  little  shorter  than  the  second,  Qn  the  figure 
of  Bossell  No.  CXXXVI,  Scomber  kanagurta^  Cut.  its  length  is 
\  of  the  second,)  the  second  and  third  are  each  2\  in  the  length  of  tbe 
head.  Although  the  present  fish  differs  from  Dr.  Rilppell's  in  having 
9  instead  of  10  spines  in  the  anterior  dorsal  fin,  in  other  charaeten 
both  agree  so  perfectly  that  thej  appear  to  be  identical.  A  single  mdi- 
vidual  was  observed  in  August  1844,  at  Pinang. 

Gbn.  Thynnus  (WUlougkhy,  1686;,  Cuttier^  1817- 

Bound  the  thorax  a  kind  of  corslet  formed  by  scales  larger,  but  \m 
smooth  than  those  of  the  rest  of  the  body ;  a  cartilaginous  keel  on 
each  side  of  the  tail  between  two  small  crests;  anterior  dorsal  is 
elongated,  separated  by  a  veiy  short  interval  from  the  second. 

Thynnus  affinis.  Cantor. 

Head  above  and  back  indigo-blue,  lighter,  silvery,  with  rose-colomri 
reflections  on  the  sides  above  the  lateral  line ;  from  the  angle  betvees 
the  points  of  the  corslet  to  the  tail,  a  number  of  oblique,  badnrardi 
and  upwards  directed  undulating  blackish  bands ;  aides  beneath  the 
lateral  line  and  abdomen  pale  silvery  or  satin,  with  rose-ooloured  ni 
light-blue  reflections ;  cheeks  and  opercles  shining  silvery  with  simDir 
reflections ;  anterior  dorsal  fin  greyish  buff  with  a  dark  brown  fitf 
along  the  anterior  margin  of  the  six  first  spines,  changmg  to  a  ttiaa* 
gular  spot  in  front  of  the  succeeding  ones ;  second  dorsal,  anal  ni 
thdr  spurious  fins  pale  brownish  yellow,  edged  and  washed  with  blick* 
ish ;  caudal  yellowish  buff,  washed  with  brownish  in  the  centre;  vmh 
trals  brownish  grey ;  pectorals  silvery  grey,  blackish  towards  the  shoi- 
gin.    Iris  silvery,  blackish  blue  towards  the  orbit. 

D  15— 3/10— VIII,  C  17*,  A  3/11— VII,  V  \/o,  P  27.  Br.  VIL 

Habit.— iSfea  of  Pinang. 

Total  lsngth  :  1  foot  10  inch. 

In  general  outline  this  species  resembles  T.  pelamgs  (JAaaS),  But 
compared  with  the  description  and  figure  of  the  latter  speeieik  (^* 
and  Val.  T.  VIII.  p.  113,  PI.  214,)  the  present  differs  in  eolavs^ 
number  of  fin  rays  and  in  characters  to  be  pointed  out.    The  luffk  of 
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Uie  head  is  contained  three  times  in  the  distance  from  the  symphysis 
of  the  lower  jaw  to  the  centre  of  a  vertical  line  drawn  between  the 
fifth  dorsal  and  the  anal  spurious  fins ;  it  is  about  3f  in  the  total  length. 
(In  T.  pelamys  the  head  but  slightly  exceeds  \  of  the  latter.)  The 
height  at  occiput  is  f  of  the  length  of  the  head. 

The  vertical  diameter  of  the  eye  is  ^,  the  horizontal  \  of  the  distance 
from  the  point  of  the  upper  jaw  to  the  gill-opening.  (In  pelamys  the 
diameter  of  the  eye  is  5^  in  the  distance  given.)  In  the  upper  jaw 
appear  23  distant,  small*  inwards  arched  teeth ;  in  the  lower  30,  the 
posterior  of  which  are  a  little  stronger  than  the  rest.  The  posterior 
part  of  the  external  margin  of  the  palatal  bones  carries  a  single  series 
of  very  minute  teeth.  The  tongue  is  free,  flattened,  oval,  and  as  well 
as  the  whole  cavity,  of  a  pale  blackish  blue  colour.  The  vertical 
diameter  in  front  of  the  pectoral  fins  is  4^  in  the  total  length.  The 
anterior  dorsal  spine  is  placed  opposite  the  second  seventh  of  the  pec« 
toial  fin.  Its  length  is  \  of  the  head,  taken  from  the  symphysis  of 
the  lower  jaw.  (In  pelamys  it  is  shorter.)  The  second  spine  is  nearly 
as  long,  but  only  half  the  breadth  of  the  preceding;  the  rest  gradually 
decrease  in  length  to  the  sixth,  which  is  about  i  longer  than  the 
lerettth ;  the  succeeding  decrease  less  perceptibly  towards  the  fifteenth, 
the  length  of  which  is  about  i  of  the  seventh.  The  distance  between 
the  anterior  and  second  dorsal  fin  equals  the  length  of  the  seventh 
SiNne.  The  anterior  spine  of  the  second  dorsal  fin  is  very  short ;  the 
fliird  scarcely  exceeds  •)-  of  the  first  ray :  all  three  spines  are  so  com- 
pletely hid  by  the  integuments,  as  to  be  nearly  imperceptible  unless 
the  latter  be  removed,  and  such  is  also  the  case  with  the  spines  of  the 
anal  fin.  A  vertical  line  drawn  between  the  points  of  the  caudal  fin 
is  contained  a  little  more  than  3^  (in  pelamys  scarcely  more  than  3) 
times  in  the  total  length.  The  length  of  the  pectoral  fin  is  6^  in  the 
total  length.  The  ventrals  are  f  of  the  length  of  the  pectorals,  and 
eaeh  b  received  into  a  furrow,  externally  bounded  by  a  fold  of  the 
eoralet.  Between  the  fins  appears  an  elongated  lamina,  in  length 
equalling  the  fifth  ray,  the  anterior  half  of  which  is  connected  by  a 
membrane  to  the  abdomen.  The  corslet  consists  of  three  points :  the 
superior  extends  to  and  clasps  the  second  dorsal  fin.  The  series  of 
icales  nearest  the  anterior  dorsal  fin,  particularly  those  of  the  anterior 
part,  are  very  large,  nearly  rhombic ;  the  next  three  series  are  smaller, 
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yet  coDspicaously  hitpx  than  the  rest.  The  eentnd  pointy  the  Itqati 
commences  opposite  the  seventh  dorsal  spine,  and  terminates  In  t 
blunt  point  opposite  the  fourteenth  spine,  while  the  lower,  aonitvkt 
undulating  margin,  extends  to  a  little  in  front  of  the  origin  of  tk 
rentral  fins.  Between  the  occiput  and  the  anterior  third  of  ths  pec- 
toral fin,  appears  an  oblique  triangdar  space,  covered  with  narrow  doo- 
gated  scales,  but  bounded  behind  by  4  or  5  oblique  series  of  laip 
rectangular  scales.  The  lateral  line  commences  gentlj  asceadiiig 
towards  the  sixth  dorsal  spine,  from  whence  it  gently  descends  tOl 
opposite  the  anterior  dorsal  spurious  fin,  when  it  proceeds  straigfatta 
the  cartilagmous  keel  of  the  tail.  The  third  point  of  the  corakt  ter- 
minates on  the  abdomen,  opposite  the  point  of  the  pectoral  fins.  A 
single  individual  occurred  at  Pinang  in  December  1844. 

Gen.  Cybium,  Cutierf  1829. 
Body  elongated,  without  corslet ;  maxillary  teeth  large,  oompresaei 
trenchant,  (lancet-shaped ;).  palatal  bones,  anterior  part  of  vomo^ 
tongue  and  branchial  arches  with  velvety  teeth. 

CyBIUM  COMMER80NI,  (LaO^Mc.) 

Scomber  commerson,  Lac^p.  II.  600,  Tab.  20,  Fig.  1. 

Scomber  maculosus,  Shaw :  Nat.  Misc.  No.  982. 

Russell,  CXXXV.  Konam. 

Scomber  commersonii,  Shaw:  Gen.  Zool.  IV.,  589,  PI.  85. 

Scomber  maculosus,  Ibid,  p.  592. 

Cybium  commersonii,  (Guv.)  Buppell:  Atlas,  Fisdie,  Pg.  94,  M 

25.  Fig.  L 

Cybium  commersonii,  Guv.  R.  A.  II.  200. 

Cybium  commersonii,  Guv.  and  Val.  VIII.  165. 

Cybium  commersonii,  RQppel :  Neue  Wirbelth,  Fische,  p.  41. 

Cybium  commersonii?  Richardson:  Report,  1845,  268. 

Ikan  Tanggiri  of  the  Malays. 

Head  above  and  back  intense  blue  with  golden  green  reflection^ 
lighter  on  the  sides  of  the  head  and  body  to  a  little  beneath  the  latenl 
line ;  the  rest  of  the  sides,  the  abdomen,  operdes  and  cheeks  shirnqg 
silvery  with  lilac  reflections ;  membrane  of  anterior  dorsal  fin  pak 
lilac  grey,  minutely  dotted  with  brown,  upper  margin  blaek;  teeend 
dorsal,  anal  and  their  spurious  fins  pale  silvery  lilac  grey;  anal  and  its 
spurious  fins  with  white  margins;  caudal  silvery  blackish;  Tcatials 
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white;  anterior  half  of  pectoials  white,  postmor  blackish;  between 
the  giU-opening  and  the  root  of  the  xxgf&t  margin  of  the  pectorals  a 
laige  black  spot.  Iris  silvery,  blnish  bUu;k  near  the  orbit.  After 
death  the  aides  above  the  lateral  line  acquire  a  number  of  dose,  vertical 
mididating  lines  and  spots ;  beneath  the  lateral  line  appear  fewer  and 
more  distant  black  lines. 

D  17— 4*/13— X,  C  \7\i,  A  4/13— X.  V  1/5,  P  23,  Br.  VII. 

Habit. — Sea  of  Finang,  Malayan  Fenineula,  Singapore. 

Isle  of  France,  Coromandel,  Bay  of  Bengal,  Massaua,  (Red 

Sea,)  China  Seas. 

TOTAJL  IAN6TH  :  3  ft. 

The  length  of  the  head  is  4f  in  the  total.  The  orbit  is  surrounded 
hj  a  circular,  rather  broad,  adipose  membrane.  The  diameter  of  the 
orbit  is  a  little  less  than  -f  of  the  length  of  the  head ;  the  distance  of 
the  eyes  across  the  forehead  is  a  little  less  than  two  diameters.  In 
the  upper  jaw  appear  on  each  side  20  to  25  large  lancet-shaped  teeth 
m  the  lower  10  to  15,  of  which  the  posterior  ones  are  the  largest  of  all ; 
Tdvety  teeth  appear  on  the  anterior  part  of  vomer,  on  the  palatals, 
pterygoids,  on  the  tongue,  and  on  the  margin  as  well  as  the  internal 
nirfsce  of  each  hyoid  bone.  The  only  perceptible,  small  elongated 
wales  appear  along  the  anterior  dorsal,  on  the  second  dorsal,  caudal 
sod  anal  fins,  and  from  behind  the  infraorbitals  round  the  eye  to  the 
oedput.  The  vertical  diameter  in  front  of  the  anterior  dorsal  is  ^  of 
the  total  length.  The  lateral  line  deviates  but  little  from  the  upper 
third  of  the  body,  till  opposite  the  first  spurious  dorsal  fin,  when  it 
suddenly  descends,  describing  an  arch  which  terminates  nearly  opposite 
the  fourth  spurious  dorsal  fin ;  from  thence  it  proceeds  in  the  middle 
of  the  body,  over  the  strong  keel  in  front  of  the  caudal  fin.    Both  in 

*  The  anterior  dorsal  and  the  anal  finrays  are  preceded  by  four  spines  (andivided 
nyi)  which  however  cannot  distinctly  be  perceived  without  removing  the  covering 
Kales  and  intc^^omenta.  The  caudal  fin  conaista  of  17  central  branched  raya, 
above  and  below  which  appear  14  gradually  decreasing,  undivided  rays.  The  fol- 
lowing number  of  finrays  have  been  given  by  the  different  describers :  Russell, 
wkose  figure  is  more  correct  than  his  description :  D  16—16,  C  24,  A  14,  V  6, 
P22,Br.VIL 

HiippeU:  D  16— 14— X,  C  26,  A  3/14— X,  V  1/5.  P  24,  Br.  VI. 

Cnvier  and  Valenciennes :  D  16— 1/15— X.  A  1/15— IX,  P  22  or  23,  Br.  VII. 
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front  of  and  behind  the  arch»  the  lateral  line  makes  a  few,  in 
individuals  varying,  slight  nndolations.  The  spines  of  the  anttHor 
dorsal  fin  terminate  in  excessively  slender  points,  which  when  nnimjiiied 
are  completely  connected  by  the  membrane.  Such,  indeed,  was  the 
case  but  in  very  few  young  individuals  observed  at  Pinang,  the  instut 
they  were  taken  out  of  the  sea.  The  membrane,  however,  is  essDj 
torn  and  the  spines  are  left  each  terminating  in  a  filament  as 
represented  by  Dr.  Riippell  (Atlas :  Taf.  25,  fig.  1).  The  fish  oooon 
at  Pinang  during  all  seasons,  but  not  in  numbers.  As  an  ardde  of 
food  it  is  there  valued  both  in  its  fresh  and  dried  state.  Single 
individuals  may  be  seen  in  the  cold  season,  but  very  rarely,  in  the 
Calcutta  bazars.  But  they  are  not  eaten  by  Europeans,  as  this  as 
well  as  other  Indian  mackarels  requires  to  be  very  fresh,  to  be  fit  for 
the  table. 

Cybium  lineolatum,  Cuvier. 

Cybium  lineolatum,  Cuv.  and  Val.  YIII.  170. 

Gybium  lineolatum,  B^langer  :  Voyage,  p.  366,  PL  II.  Fig.  1. 

Cybium  lineolatum,  Bleeker :  Verb.  Bat.  Gen.  XXII.  4. 

Tanggiri  of  the  Malays. 

Head  above  and  back  intense  blue  with  golden  green  reflection% 
lighter  on  the  sides  of  the  head  and  body,  to  a  little  beneath  the  ante* 
rior  half  of  the  lateral  line ;  the  rest  of  the  sides,  the  abdomen,  oper- 
des  and  cheeks  shining  silvery  with  pale  lilac  reflections ;  membrane 
of  anterior  dorsal  fin  pale  lilac  grey,  minutely  dotted  with  brown,  upper 
margin  black ;  second  dorsal  and  spurious  fins  pale  silvery  lilac  gnej ; 
caudal  silvery  blackish  grey;  anal  and  spurious  fins  silvery  white i 
ventrals  white ;  pectorals  silvery  white,  minutely  dotted  with  blsck  oa 
the  posterior  outer  half  and  on  the  whole  inner  surface,  so  closely  as  to 
appear  blackish.  Iris  silvery,  bluish  black  towards  the  orbit.  AiUr 
death  appear  several  series  of  black  spots  :  irregular  above  the  lateral 
line;  beneath  the  latter  three  or  four  series  of  longitudinal  short 
linear  spots,  each  series  appearing  like  an  interrupted  line. 

D  16— 4/12— IX,  C  15H,  A  5/14— X,  V  1/5,  P  21,  Br.  VU. 

Habit. — Sea  of  Pinang^  Malayan  PeniruulOf  Singapore. 
Malabar,  Bay  of  Bengal,  Madura,  Java. 

Total  lbngth  :  2  feet. 

The  length  of  the  head  is  4^  in  the  total  measured  to  the  centre  of 
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tbe  posterior  caudal  inargiD,  bat  \  to  the  centre  of  a  Tertical  line 
between  the  points  of  the  caudal  lobes.  The  diameter  of  the  orbit  is 
4}  in  the  length  of  the  head ;  the  margin  of  the  orbit  supports  a  rather 
brond  circular  adipose  membrane.  The  distance  of  the  eyes  across  the 
forehead  is  1^  diameter.  On  each  side  of  both  jaws  appear  upwards 
of  18  lancet-shaped  large  teeth»  of  which,  however,  more  than  10  or 
II  are  seldom  present.  The  middle  ones  of  the  lower  jaw  are 
die  largest.  On  the  anterior  part  of  the  vomer  appears  a  pointed 
trisngnlar  spot  with  velvety  teeth,  and  on  each  palatal  and  pterygoid 
a  Tither  broad  continued  line  of  similar  teeth.  Others  appear  at  the 
root  of  the  small  oval,  flattened  tongue,  on  the  margin  and  internal 
lorfsce  of  each  hyoid  bone.  The  scales  are  perceptible  in  the  places 
noted  under  Cybium  eommersoni.  The  greatest  vertical  diameter 
slightly  exceeds  ^  of  the  total  length.  The  lateral  line,  a  series  of 
short  rectangular  elevations,  commences  following  the  upper  fourth  of 
the  body,  from  which  it  gently  deviates  towards  the  termination  of  the 
second  dorsal  fin;  from  thence  it  continues  declining  to  below  the 
middle  of  the  body,  opposite  the  fifth  spurious  fin,  when  it  slightly 
ascends  towards  the  strong  keel  in  front  of  the  caudal  fin.  The  spines 
of  the  anterior  dorsal  fin  are  very  slender,  and  the  membrane  is  easily 
detached,  so  as  to  leave  the  filamentous  points  of  the  anterior  and  the 
whole  of  the  posterior  five  or  six  very  short  spines  unconnected. 
The  anterior  spine,  scarcely  equalling  the  diameter  of  the  eye,  is  f 
of  the  length  of  the  second,  which  is  shorter  than  the  third.  The 
fenrth,  the  longest,  is  ^  of  the  length  of  the  head ;  the  rest  gradually 
decrease;  the  sixteenth  is  so  short  and  slender  that  it  easily  may 
escape  observation.  The  anterior  spurious  fin  is  often  by  a  short 
membrane  connected  to  the  second  dorsal  and  anal.  Each  caudal  lobe 
equals  the  length  of  the  head.  The  length  of  the  pectorals  is  8^  in 
the  total ;  the  ventrals  i  of  the  pectorals. 

At  Hnang  this  species  occurs  at  all  seasons,  but  not  in  numbers.  In 
quality  it  resembles  C  eommersoni,  and  like  it,  a  solitary,  stray  one, 
may  during  the  cold  season,  be  seen  in  the  fish  bazars  of  Calcutta. 

Cybitjh  guttatum.  (Bloch-Schneider). 

Scomber  guttatus,  Bl.-Schn.  23,  PI.  5. 

Russell,  GXXXIY.  Wingeram. 

Scomber  leopardus,  Shaw:  Gen.  Zool.  IV.  691. 
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Cybimn  guttatum.  Car.  B.  A.  II.  200  ('). 

Gybium  gattatum*  Cuv.  and  Val.  VIII.  173» 

Cybiam  kuhlii,  Cav.  and  Val.  ibid.  178  pTaung), 

Cybiam  gattatum  Bichardson,  Report,  1845.  268. 

Cybiam  gattatam,  Bleeker :  Verb.  Bat.  Gen«  XXII.  4. 

Tanggiri  p&pan  of  tbe  Malays. 

Adult.  Membrane  of  the  first  seven  or  nine  spines  of  aaterior 
dorsal  fin  black,  that  of  the  succeeding  spines  white,  minutely  dotted 
with  brown,  and  broadly  edged  with  black ;  rest  of  the  body  and  eja 
coloured  like  Cybium  lineolatum.  After  death  appear  on  the  back  snd 
upper  half  of  the  sides  numerous  black  rounded  and  oval  spots,  of 
different  sizes,  mostly  irregularly  scattered,  here  and  there  in  r^;iilar 
longitudinal  series. 

D  18-4/16— X,  C  15|§,  A  5/16— IX,  V  1/5,  P  21,  Br.  VII. 
or  D  17— 5/16— X,  A  6/16— IX. 

Young.  Ventrals,  second  dorsal,  anal  and  their  spurious  fins  pik 
yellowish ;  caudal  whitish,  the  root  the  posterior  margin  and  between 
the  central  five  rays  silvery  bluish.  Best  of  the  body  like  the  adnit, 
but  no  black  spots  appear  after  death. 

D 17— 5/17— VII,  A  6/16— VII,  or  D  15— 5/16— VIII,  A  6/16- 
VIII. 

Habit. — Sea  of  Pinang,  Malayan  Peninsula^  Singapore. 
Java,  Madura,  Malabar,  Goromandel. 

Total  length  :  3  feet. 

The  length  of  the  head  is  •)-  of  the  total,  measured  to  the  centre  of 
the  posterior  caudal  margin,  but  5|-  in  the  total,  measured  to  the  ceatie 
of  a  vertical  line  between  the  points  of  the  caudal  lobes.  The  oiUt  ii 
surrounded  by  a  circular  adipose  membrane.  The  diameter  of  As 
orbit  is  ^  of  the  length  of  the  head.  The  distance  of  the  eyes  acroes 
the  forehead  is  1^  diameter.  The  maxillary  teeth  are  generally  shorter 
and  less  broad  than  in  C.  eommersom  or  Uneolaium.  On  each  side  of 
the  upper  jaw  appear  upwards  of  19»  of  the  lower  upwards  of  15  teedii 
The  velvety  teeth  are  disposed  as  in  C.  lineolatum,  but  they  are  more 
numerous,  as  the  whole  of  the  roof  of  the  mouth,  bounded  in  boat  hj 
the  vomer  and  on  each  side  by  the  palatals,  is  studded  with  patches  of 
teeth.  The  very  centre  of  the  roof  behind  the  anterior  pointed  pirt 
of  vomer,  presents  a  singular  appearance :  it  is  covered  with  linear  de- 
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ntioiit  separated  from  each  other  by  narrower  lines  of  the  naked  lining 
membrane.  The  greatest  vertical  diameter  in  front  of  the  second  dorsal 
fin  equals  the  length  of  the  head.  The  lateral  line,  consisting  of  little 
ffetangnkr  elerationsy  follows  the  outline  of  the  back  while  gently 
Mining  till  opposite  the  third  or  fourth  dorsal  spurious  fin ;  from 
thence  it  continues  straight  to  the  strong  keel  in  front  of  the  caudal 
fin.  In  the  young  of  this  and  the  preceding  species  the  latter  keel  is 
very  little  developed.  Single  individuals  occur  at  Pinang  at  all  seasons, 
ind  are  valued  as  articles  of  food.  In  Calcutta  they  are  very  rarely 
leea,  and  daring  the  cold  season  only. 

Gen.  Trichixjrus,  LinnS^  1766. 

Body  elongated,  compressed,  with  a  single  extensive  dorsal  fin ;  tail 
ttiminating  in  a  slender  finless  filament ;  neither  ventrals  nor  anal, 
bnt  instead  of  the  latter  a  number  of  minute  spines ;  muzzle  elongated ; 
bwer  jaw  projecting  beyond  the  upper,  both  with  distant  lancet-shaped 
teetb,  among  which  several  arched  ones  longer  than  the  rest,  and  with 
the  posterior  part  of  the  point  barbed  ;  each  palatal  with  a  series  of 
nlvety  teeth.    Branchiostegous  rays  seven. 

Trichiurtjs  hatjmbla,  (Forskal.) 

WiDonghby :  App.  PL  3.  Fig.  3. 

Clapea  hanmela,  Forskal ;  Fauna  Arab.  p.  72,  No.  106. 

Clapea  hanmela,  linnd:  Syst.  1408. 

Lso^e,  II.  PI.  7,  Fig.  1. 

Enssell  XLI.  Sawala. 

TrichiuTus  leptums,  Bnchan.  Ham.  Fishes,  p.  31,  364. 

Triehiums  hanmela,  Cnvier,  B.  A.  II.  218. 

Trichiums  hanmela,  Cuv.  and  Yal.  VIII.  249. 

Triehiums  haumela,  BCLppell,  N.  W.  Fische,  41. 

Trichiiirus  haumela,  Swainson,  II.  254. 

Trichiums  haumela,  Bleeker:  Verb.  Batav.  Gkn.  XXII.  4. 

Ikan  Pddwk  of  the  Malays. 

AML  Head  above^  back  and  naked  point  of  the  tail  blue  blackish, 
iii^ter  silvery  on  the  jaws,  sides  of  the  head  and  body ;  abdomen 
ttlmy;  dorsal  rays  and  membrane  pale  reddish  yellow,  the  latter  tp 
tbe  twelfth  ray,  and  from  thence  the  upper  half,  nunutely  dotted  with 
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black,  80  as  to  appear  blackish ;  anterior  third  of  pectorals  pale  reddish 
yellow,  the  rest  blackish.  Iris  siiveiy  blae»  blackish  towards  the 
orbit. 

Twmg.  Head  above,  back  and  naked  point  of  the  tail  silrery  bluish; 
the  rest  of  the  body  shining  silrery ;  dorsal  and  pectorals  jellowish 
white,  minutely  dotted  with  black  like  the  adult,  without,  howefer, 
acquiring  the  blackish  general  appearance  of  the  latter. 

D  127  to  133,  P  11,  Br.  VII. 

Habit. — Sea  ofPinang,  Malayan  Penmsula,  Singapore. 

Chusan,  Canton  River,  Coromandel,  Bay  of  Bengal,  6so« 
getic  estuaries,  Malabar,  Djetta,  (Red  Sea,)  Java,  Celebes, 

Madon. 

Total  length  :  2  feet  8  inch. 

The  length  of  the  head,  measured  from  the  symphysis  of  the  lover 
jaw  to  the  termination  of  the  opercle,  is  -f  of  the  total.  The  diametfr 
of  the  eye  is  ^  of  the  length  of  the  head,  or  \  of  the  vertical  diameter 
of  head  through  the  eye  itself.  In  the  upper  jaw  appear  on  each  lide 
upwards  of  15  distant  teeth,  of  which  the  anterior  pair  which  are  pr^ 
sent  in  the  very  young  ones  only,  are  directed  forwards.  Behind  these 
appear  a  pair,  or  a  single  lower  arched  tooth,  the  posterior  part  of  the 
point  of  which  is  barbed.  Next  follow  3  or  4  very  small  lancet-shaped, 
behind  which  is  a  very  long  arched,  half-barbed  tooth.  The  rest  of 
the  space  is  occupied  by  some  distant  lancet-shaped  teeth,  of  whidi 
those  in  the  middle  are  the  largest.  On  each  side  of  the  symphysis 
of  the  lower  jaw  appears  an  arched  tooth,  like  the  corresponding  one 
of  the  upper  jaw,  but  shorter.  Behind  the  tooth  is  a  vacant  spacer 
followed  by  upwards  of  12  lancet-shaped  teeth,  which  with  the  exoeptifla 
of  one  or  two  half-barbed  in  the  middle,  are  smaller  than  the  corres- 
ponding of  the  upper  jaw.  Along  the  margin  of  each  palatal  is  a  aefies 
of  velvety  teeth.  The  tongue  is  small,  oval,  a  little  pointed,  and  smooth. 
The  anterior  dorsal  ray  is  ^  of  the  length  of  the  head.  The  greatest 
vertical  diameter  of  the  body  is  generally  •^,  but  in  the  adult  ^  of  the 
total  length.  This  species  is  excessively  numerous  at  all  seasons  is 
the  Straits  of  Malacca  and  in  the  estuaries  of  the  Ganges.  The  com- 
mon length  is  about  one  foot,  and  but  a  solitary  individual  of  2  fiet 
8  inch  was  observed  at  Pinang.  The  fish  is  consumed  fresh,  but  cUelf 
dried,  by  the  natives,  and  forms  in  the  latter  state  an  article  of  expoitS' 


1849.]  Catalogue  of  Malayan  Fuhes.  3  097 

tion.  It  is  of  Toracious  habits,  derouriiig  its  own  kind,  as  well  as 
other  fishes,  and  crastaoea.  The  adult  had  a  nodulous  enlargement  of 
the  sixe  of  a  coffee  seed,  on  one  of  the  anal  interspinal  bones,  similar  to 
those  obsenred  in  Flaiax  arthriHeus^  Cut.  and  YaL 

Trichivrus  savala,  Cuvier. 
Trichiurns  sarala,  Cuvier,  B.  A.  II.  p.  219. 
Trichiurus  annatus.  Gray:  Zool.  Misc.  9,  (jExeL  Syn» 

Sawala^  RusselL) 
(Icon.)    Trichiurus  armatus.  Gray:   111.  Ind.  Zool.  II.  PL  93, 

Fig.  1. 
Trichiurus  savala.  Cut.  and  Val.  YIII.  p.  251,  PI.  224. 
Trichiurus  sayala.  Cantor:  Ann.  Nat.  Hist.  IX.  15. 
Trichiurus  annatus,  Richardson,  Report,  1845,  268. 
Pdchuk  of  the  Malays. 
Head  above,  back  and  the  naked  point  of  the  tail  pale  bluish,  all 
other  parts  shining  silvery ;  dorsal  and  pectoral  rays  yellowish  white, 
their  membrane  hyaline.     Iris  silvery,  bluish  towards  the  orbit. 
D  112  to  120,  Pll,  Br.  VII. 
Habit. — Sea  o/Pinanff,  Malayan  Peninsula^  Singapore. 

Canton  River,  Chusan,  Pondicherry,  Bay  of  Bengal,  Gan- 
getic  estuaries,  Malabar,  China  Seas. 
Total  length  :  I  foot  4  inch. 

The  length  of  the  head  is  from  6^  to  7\  in  the  total.  The  diameter 
of  the  eye  .is  from  8^  to  ^  of  the  length  of  the  head,  or  \  of  the  verti- 
cal diameter  of  the  head  through  the  eye  itself.  The  anterior  rays  of 
the  dorsal  fin  are  proportionally  shorter  than  in  T.  haumela :  the 
length  of  the  first  ray  but  slightly  exceeds  the  diameter  of  the  eye. 
The  lancet-shaped  teeth  of  the  jaws  are  proportionally  smaller  than  in 
the  preceding  species,  which  it  in  other  respects  greatly  resembles. 
Although  not  very  scarce  at  Pinang  and  at  the  Sandheads,  it  is  of  far 
rarer  occurrence  than  21  haumela^  which  it  resembles  in  voracious 
habits.     As  observed  by  M.  M.  Cuvier  and   Valenciennes,  neither 

species  is  electrical,  but  both  give  at  certain  seasons,  like  many  other 
fishes,  a  vivid  phosphoric  light. 

Gen.  Elacate,  Cuvier^  1829. 
Head  depressed  ;  body  fusiform  ;  a  number  of  free  spines  preceding 
the  dorsal  fin,  but  none  the  anal ;  no  keel  in  front  of  the  caudal  fin. 

7  B  2 
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'RiskCArk  BiTiTTATAy  Cvr.  and  VaL 

Elamte  bmtteU»  Cut.  and  Val.  VIII.  338. 

Elacate  bmttafta,  Temm.  8cbl.  Faona  Japon.  Pise.  104,  Fl«  LYL 

Elacate  bmttata,  Ricbardson,  Report,  1845,  269. 

Head  above  and  back  inky,  or  bloisb  black ;  from  the  posterior  part 
of  tbe  orbit  to  the  root  of  caudal,  a  pale  silvery  longitudinal  band, 
dotted  with  black ;  from  the  shoulder,  enclosing  the  posterior  f  of  tht 
lateral  line,  an  intense  bluish  bUck  band ;  beneath  which  a  narrower, 
pale  silvery,  dotted  with  black  ;  under  which  a  bluish  black ;  thtoit 
and  abdomen  pale  silvery,  dotted  with  black ;  upper  half  of  sides  of  the 
head  silvery  blackish ;  lower  half:  pale  silvery  dotted  with  black  ;  doml 
free  spines,  and  all  fin  rays  whitish ;  their  membranes  pale  greyish, 
minutely  dotted  with  brown  so  as  to  acquire  a  general  brownish,  or 
bluish  black  appearance ;  caudal  whitish  at  the  root,  and  with  a  white 
triangular  spot  at  the  upper  and  lower  angle ;  in  some  the  posterior 
margin  whitish ;  pectorals  whitish  at  the  root,  the  rest  intense  blaek. 
Iris  silvery,  minutely  dotted  with  black. 

D  8—2/30,  34,  35  or  36,  C  1 7Hf  ^  2/25,  26,  27  or  28,  V  1/5, 

P  20,  Br.  VII. 
Habit. — Sea  ofPinung,  Singapore. 

Moluccas,  Japan,  China  Seas* 

Total  length  :  2  feet. 

The  length  of  the  head  is  f  of  the  total.  The  eye  is  surrounded  hj 
a  large  circular  adipose  membrane.  The  transversal  diameter  of  tltf 
orbit  is  ^,  the  vertical  \  of  the  length  of  the  head.  The  distance  of  tk 
orbits  across  the  forehead  slightly  exceeds  their  transversal  diametor. 
The  diameter  of  the  eye  itself  is  ^  of  the  length  of  the  head.  Bcsidd 
tbe  cardlike  teeth  of  both  jaws,  the  vomer  and  the  palatals,  the  wboleof 
the  roof  of  the  mouth  between  the  three  latter  bones,  the  tongue  and  dtf 
innerside  of  the  gums  are  covered  with  velvety  teeth.  As  in  JF.  ptmdh 
teriana,  Cuv.  and  Val.  the  upper  surface  of  the  cranium  has  on  etek 
aide  a  fascicle  of  striie,  radiating  forwards  and  backwards.  They  ais 
indeed  less  apparent  during  life  and  in  specimens  preserved  in  qniit% 
than  in  dried  ones,  which  probably  accounts  for  M.  M.  Cuvieraoi 
Valenciennes  describing  the  surface  as  nearly  smooth  (VIII.  p.  338.) 
On  each  opercle  appear  upwards  of  9  backwards  radiating,  sharp  ttut* 
Each  side  of  the  occiput  and  the  cheeks  are  covered  with  smsU  oial 
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dightlj  pointed  acalest  like  thoee  of  the  body ;  the  rest  of  the  head  is 
naked.  The  eight  free  dorsal  spines  are  all  directed  backwards ;  each 
is  attached  to  its  groove  by  a  small  triangolar  membrane.  The  anterior 
nj  of  the  dorsal  and  anal  fins  is  shorter  than  the  second,  and  not 
branched  like  all  the  succeeding.  The  lateral  line  proceeds  nearly 
straight  towards  the  termination  of  the  pectorals  from  whence  it  gently 
declines^  keeping  the  middle  of  the  body,  and  terminating  a  little  in 
front  of  the  posterior  margin  of  the  caadal.  It  makes  several  slight 
nndnhitionSy  and  the  anterior  portion  is  sometimes  found  double,  the 
(me  above  the  other.  The  length  of  the  caudal  fin  is  |  of  the  total ;  the 
posterior  margin  is  straight^  vertical.  The  pectoral  is  a  little  falcated  ; 
the  length  -f  of  the  total,  nearly  double  the  length  of  the  ventrals. 
The  stomach  is  an  elongated  muscular  sac ;  at  some  distance  from  the 
pylonu  appears  a  coecnm,  nearly  as  long  as  the  stomach,  from  the 
aide  of  which  proceed  a  number  of  short  processes,  each  terminating 
ia  many  minute  branches,  all  forming  a  countless  mass  of  cceca.  The 
intestinal  canal  makes  a  single  circumvolution :  its  length  is  about  i 
ef  the  total.  The  liver  is  elongated,  single-lobed.  The  gall-bladder 
is  reduced  to  a  narrow  tube.  The  spleen  is  small  triangular.  There 
is  no  air-vessel.  In  several  dissected  the  stomach  contained  fishes 
(Chpeoidm)  and  LoUgo.  Single  individuals  occur  at  all  seasons  at 
Kaang.    They  are  eaten  by  the  natives. 

Gen.  Chosinemus,  Cuv.  and  VaL  1831.* 

Body  oblong,  compressed  ;  no  keel  in  front  of  the  caudal  fin ;  ante- 
rior dorsal  fin  consisting  of  singly  moveable  spines,  eaeh  with  a  small 
membrane ;  the  first  of  these  jipines  preceded  by  an  immoveable  one,f 
iNre  or  less  hid  in  the  skin  and  pointing  forwards ;  rays  of  the  second 
dorsal  and  anal  fin  either  entirely  detached,  or  united  by  a  mem- 
brane so  brittle,  as  to  easily  disappear,  and  make  the  rays  resemble 
spurious  fins ;  two  free  spines,  resembling  those  of  the  anterior  dorsal, 
Miind  the  anus* 


*  Sobttitated  for  Seomberoidet,  Lto^p^de,  1800. 

t  At  die  immoTeable  spine  is  rarely  perceptible  except  in  very  yomg  Indit4d«- 
ds,  it  viU  not  be  given  in  the  formulis  of  the  dorsal  fiu,  but  special  mention  viU 
Wnedeeftt. 
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Cborinsmub  LYBAif,  (Forskal.) 

Scomber  lysan,  Forskal :  PI.  54,  No.  67. 

Scomberoide  commersonien,  Lao^p.  IL  Tab.  20,  fig.  3. 

Russell,  CXLI.  Aken  Parah. 

Scomber  madagascariensis,  Shaw,  Gen.  Zool.  IV.  Ft.  II.  p.  590, 

PL  8^. 

Lichia  lysan,  Riippell:  Atlas,  p.  91* 

Scomberoide  commersonien.  Cut.  B.  A.  II.  204  C). 

Scomber  Ijsan,  Cut.     Ibid. 

Scomber  madagascariensis,  Bennett :  Life  of  Baffles. 

Chorinemus  commersonianus.  Cut.  and  Yal.  YIII.  370. 

Chorinemus  Ijzan,  Cut.  and  Yal.  YIII.  387* 

Chorinemus  lysan,  Btippell,  N.  W.  Fische,  44« 

Chorinemus  commersonii,  Bleeker :  Yerh.  Batav.  Gen.  XXII.  4. 

Tallang  raya  of  the  Malays. 

Head  aboTC  and  back  golden  greenish  oUtc,  the  rest  of  the  head  aai 
body  brilliant  golden  citrine  or  sulphur  colour;  second  dorsal, aznl 
pectoral  and  caudal  like  the  body,  but  not  golden ;  posterior  maigia  of 
caudal  blackish,  anterior  dorsal,  Tentrals  and  post*anal  spines  white. 
Iris  golden  sulphur-coloured,  greenish  towards  the  orbit. 

After  death.  Head  aboTc  and  back  greyish  oUtc,  lighter  on  the 
sides  towards  the  lateral  line ;  .rest  of  the  head  and  body  silTcry ;  sdei 
along  or  above  the  lateral  line  with  6  or  7  large  oral  blue^blackish  or 
greyish  spots ;  second  dorsal,  anal,  pectoral  and  caudal  yellowbh  white. 
Iris  silvery. 

D  7  or  6— ly20,  C  17f  A  2—1/18,  Y  1/5,  P  18,  Br.  VII. 

Habit. — Sea  ofPinang^  Malayan  Peninsula,  Sinffapare. 

Sumatra,  Java,  Madura,  Coromandel,  Bed  Sea,  Bladagsaor* 

Total  length  :  2  feet. 

The  length  of  the  head  is  4f  in  the  total,  measured  to  the  oeotie  d 
the  posterior  margin  of  the  caudal ;  the  height  at  ooeipnt  nearly  eqnk 
the  length  of  the  head.  The  diameter  of  the  orbit,  supporting  an  adi> 
pose  membrane,  is  }  of  the  length  of  the  head ;  the  distance  uxfas 
the  forehead  equals  the  diameter.  The  angle  of  the  mouth  is  situated 
at  some  distance  behind  the  orbit ;  the  distance  from  the  moiile  to 
the  angle  of  the  mouth  slightly  exceeds  ^  the  length  of  the  hew. 
The  immoveable  spine  preceding  the  first  dorsal,  is  apparent  in  the 
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veiy  joang»  but  later  it  becomes  entirely  bid  by  the  integaments. 
The  lateral  line  forms  an  obtuse  angle  opposite  the  first  dorsal  spine, 
lod  tt  eqoal  distance  between  the  latter  and  the  middle  of  the  pectoral 
fin.  The  anterior  of  the  black  spots  which  appear  after  death  is  situ- 
ited  beneath  the  origin  of  the  lateral  line,  between  it  and  the  root  of 
the  pectoral ;  the  upper  part  of  the  opercle  becomes  frequently  black- 
ish ;  of  the  rest  of  the  spots,  the  two  or  three  are  above,  but  touch  the 
ktend  line ;  the  others  are  altogether  above  it.  The  scales  are  minute, 
oiali  with  a  longitudinal  central  furrow,  and  enveloped  in  the  transpa- 
rent epidermis.  The  greatest  vertical  diameter  of  the  body,  in  front  of 
the  posterior  dorsal  fin  varies  from  3^  to  3^  in  the  total  length. 

At  Pinang  single  individuals  occur  at  all  seasons.  They  are  eaten 
cither  fresh  or  dried  by  the  natives. 

Chorinxmub  tol,  Cuvier  and  Valenciennes. 
BusseU,  CXXXYIII.  Tol  Parah. 
Chorinemns  tol,  Cuv.  and  Val.  VIII.  p«  385. 

Head  above  and  back  metallic  bluish  grey,  lighter  on  the  sides  to 
i  little  above  the  lateral  line ;  opercles  and  the  rest  of  the  body  silvery 
white;  pectorals  and  caudal  yellowish  white,  the  latter  edged  with 
Usckish ;  the  rest  of  the  fins  white ;  the  angle  of  the  second  dorsal 
in  black.    Iris  silvery,  bluish  black  towards  the  orbit. 

After  death*  Upper  part  of  opercle  and  a  spot  immediately  behind  it, 
metallic  bluish  grey ;  in  some  a  series  of  from  6  to  8  similar  spots  above 
the  lateral  line. 

D  7—1/20  or  21,  C  17f  A  2—1/18,  19  or  20,  V  1/5,  P  18,  Br.  VIL 

Habit.— -S'tfa  a/Finanff,  Malayan  Penineulag  Singt^ore. 

Amboyna,  Burn,  Coromandel,  Bay  of  Bengal,  mouths  of 
the  Ganges,  Malabar. 

Total  lsngth  :  8|  inch. 

Hie  bngdi  of  the  head  b  from  4f  to  i  of  the  total,  measured  to  the 
aentre  of  the  posterior  margm  of  the  caudal  fin ;  the  depth  at  occiput  is 
i  of  the  length  of  the  head*  The  transversal  diameter  of  the  orbit  is 
^  in  the  length  of  the  head ;  the  distance  across  the  forehead  equals 
the  diameter.  The  greatest  vertical  diameter  of  the  body  equals  the 
kngth  of  the  head.  The  lateral  line  makes  a  very  obtuse  angle  oppo- 
rite  the  third  dorsal  spine,  from  thence  it  declines  till  opposite  the 
third  or  fourth  ray  of  the  second  dorsal,  when  it  proceeds  straight  to 
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the  centre  of  the  caudal.    The  length  of  the  lobes  of  the  candal  eqvb 
that  of  the  head,  but  generally  one  of  the  lobes  ia  shorter  than  tlie 
other*    The  length  of  the  pectorals  and  yentrals  slightly  exceeds  j  of 
the  length  of  the  head.    The  angle  of  the  month  is  situated  benctth 
the  centre  of  the  orbit ;  the  lower  jaw  sligthly  projects  beyond  thft 
npper.    The  scales  appear  like  numerous,  close,  horizontal  needki 
The  immoveable  spine  preceding  the  first  dorsal,  is  in  some  partiaBj 
apparent,  in  others  entirely  hidden.   Younger  indiyiduab  are  at  Pisiag 
excessiTely  numerous  during  all  seasons,  and  are  dried  by  the  nadra. 
GsN.  Trachymotus,  (Laeip,)  Cuvier,  1817. 
(Cjbsiomorus,  Laeip.  1800. — ^Acanthimion,  LaeSp.  1802.—) 
Differs  from  Gen.  lAehia  by  a  more  elevated  body,  a  profile  more 
rapidly  descending  in  front  of  the  eyes,  and  by  the  more  elongited 
points  of  the  second  dorsal  and  anal  fin« 

Traghynotus  MOOKAX.BS,  CuT.  and  Val. 
Gasterostcus  ovatns,  Linn^,  Syst :  1325  f 
Centronote  ovale,  Lac^pMe? 
Russell,  CLIV.  Mookalee  Parah.* 
Trachinotus  mookalee,  Cnv*  and  Val.  VIII.  423. 
Head  above  and  back  silvery  green ;  sides  above  the  latersl  fiat 
golden  green ;  beneath  the  line,  abdomen  and  opercles  golden  gamboge; 
all  fins  gamboge ;  anterior  margin  of  dorsal  spines  and  first  ray  of 
second  dorsal  blackish ;  membruie  of  second  dorsal,  caudal  and  peeto- 
rals  minutely  dotted  with  brown.    Iris  golden  gamboge,  green  tovaidi 
the  orbit. 

D  6—1^9.  C  17#,  A  2—1/17,  V  1/5.  P  20.  Br.  VII. 
Habit. — Sea  ofPinong. 

Coromandel,  Malabar. 
Total  length  :  8  inch. 

The  length  of  the  head  b  ^  of  the  total  measured  to  the  cendc  of 
the  posterior  margin  of  the  caudal ;  the  depth  at  the  oceipnt  enxcdb 
by  i  the  length  of  the  head.    The  diameter  of  the  orbit  is  i  of  the 

*  Dr,  Ruppell  considers  this  identical  with  TraehfMtug  falcaimi,  (Fonk.)  cf 
which  also  the  following  synonymes  are  given  :  Scomber  /aicahUf  Fonkal,  f.  &7« 
No.  76.— CcWomom*  bloehii,  Lac^p.  III.  T^b.  3»  Fig,  2.— (ROppell :  Achii>  P> 
88.)  To  tfaeae  the  author  has  later  added :  TrMckmotu9  drepmtUf  Cut.  tad  Tiri. 
▼III.  409, 
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length  of  the  head.     The  infnu>rbital  is  broad,  rounded  in  front,  taperr 

iDg  to  a  point  beneath  the  centre  of  the  orbit,  so  as  to  leave  the 

inferior  half  of  the  narrow  maxillary  bone  exposed.    The  preopercle 

consists  of  a  very  narrow  vertical  portion,  and  a  shorter,  broader  hori- 

sontal ;  where  both  join,  the  posterior  margin  describes  a  segment  of  a 

eirele.    The  external  surface  is  divided  in  two  parts  by  a  ridge  in 

the  middle:  the  anterior  part  has  at  the  angle  four  longer  and 

sereral  smaller  spine^like  radiating  processes,  between  which  appear 

Unmeroos  radiating  lines  which  continue  along  the  vertical  part  of 

the  posterior  margin,  which  has  the  appearance  of  being  very  finely 

denticulated   in  an  oblique  upward  direction.      The  angle  of   the 

month  is  situated  in  front  of  the  prbit.     In  a  young  individual,  3f 

inches  in  length,  a  band  of  card-like  teetb  appear  in  both  jaws; 

bat  in  another,  8  inches  in  length,   the  jaws  have  no  perceptible 

teeth,  and  such  was  also  the  case  in  those  examined  by  Russell.  M.  M. 

Cavier  and  Valenciennes  describe  their  specimens  of  T.  mookalee  with 

nlvety,  easily  perceptible  teeth  in  both  jaws.*    It  would  therefore 

appear  that  some,  not  all,  individuals  with  age  lose  their  teeth.     As  a 

young  individual  examined  at  Pinang  has  very  distinct  teeth,  it  follows 

Aat  the  division  adopted  by  Dr.  Auppell  (Atlas,  p.  88)  of  Traehmotvfs 

Lsejp.  containing  spedes  supposed  to  have  no  teeth,  is  inadmissible. 

The  anterior  opening  of  the  nostrils  is  much  smaller  than  the  posterioi^ 

The  lateral  line  commences  slightly  ascending  till  above  the  point 

ef  the  pectoral  fin,  from  whence  it  gently  descends  till  opposite  the 

posterior  third  of  the  second  dorsal,  when  it  proceeds  straight  to  the 

middle  of  the  caudal  fin.    The  scales  of  the  body  are  very  minute, 

appearing  like  points.    In  the  young  individual  examined  at  Pinang, 

Ae  spine  preceding  the  moveable  dorsal  ones,  had  the  point  projecting. 

but  in  the  larger  one,  although  perceptible,  it  was  imbedded  in  the 

integuments.    In  BusseU's  figure  the  point  projects.    The  length  of 

ihe  point  of  the  second  dorsal  slightly  exceeds  f  of  the  extent  of  the 

htae  of  the  fin.    The  point  of  the  anal  is  a  little  shorter.    The  greatest 

•vertical  diameter,  in  front  of  the  second  dorsal,  b  by  -J-  less  than  half  of 

the  total  length.    The  lobe  of  the  caudal  is  ^  of  the  total  length. 

The  length  of  the  pectorals  is  f  of  the  head ;  that  of  the  ventrals  ^ 

*  r.  kfoehn  (La49^p.)  sod  T./alcaitu,  (ForikSl),  which  Dr.  Rttppell  oonsiden 
to  he  kisatkal  with  the  prefent  species,  hsvo  no  teeth.    (Cnv.  and  VaU  VIII.) 

7  c 
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of  the  pectorals.  .  The  two  above  mentioned  indiyidoals  wen  oheerfei 
at  Pinang  in  Jnne»  1843»  and  in  Febroary,  1845. 

TRACtfYNOTUB  QtJADRIPUKCTATUS,  (RuppeiL) 

CflBsioinoruB  quadripunctatns,    Rilppell :    Atlas,  p.  90«    Tab.  24. 

Fig.l. 

Traehinotos  quadripanctatus,  Cut.  and  Val.  VIII.  434. 

Head  aboTe  and  back  siWeiy  greyish  green,  lighter  on  the  aides  to  t 
little  aboTC  the  lateral  line ;  rest  of  the  sides,  abdomen,  operdes  and 
cheeks  silvery  white ;  on  the  lateral  line  2  to  5  distant  black  spots; 
fins  hyaline;  pobt  of  second  dorsal  and  anal,  and  lobes  of  eawU 
black.     Irish  silvery,  greenish  towards  the  orbit. 

D  6—1/22,  C  171,  A  2—1/22,  V  1/6,  P  17»  Br.  VIL 

Habit. — Sea  of  Finang. 

Massana,  (Red  Sea,)  Seychelle  Islands. 

Total  length  :  71-  inch. 

The  length  of  the  head  is  4^  in  the  total,  measured  to  the  centre  rf 
the  posterior  margin  of  the  caudal ;  the  depth  at  the  occipnt  eqnak  the 
length  of  the  head.  The  diameter  of  the  orbit  is  3^  in  the  length  of 
the  head.  The  nostrils,  the  infraorbital  and  the  preopercle  lesemUs 
2*.  fnookalee.  In  both  jaws»  on  the  vomer  and  palatals  appear  eud- 
Jike  teeth.  The  lateral  line  is  slightly  arched  downwards  till  the  origiB 
of  the  second  dorsal  fin,  from  whence  it  proceeds  straight  in  the  nil- 
die  of  the  body  towards  the  caudal.  The  scales  are  minute,  acsitdj 
perceptible.  In  the  individual  examined  at  Pinang  the  point  of  the 
immoveable  spine,  preceding  the  first  dorsal,  projected  far  beyond  tte 
bteguments.  On  the  left  lateral  line  appeared  four  small  bkck  spoti: 
the  firat  opposite  the  4th  dorsal  spine,  the  second,  the  largest  of  Jk 
opposite  the  root  of  the  second  dorsal,  the  third  opposite  the  middle  <i( 
and  the  fourth  opposite  the  termination  of  the  second  dorsal.  On  tk 
right  lateral  line,  however,  the  last  spot  was  absent.  The  indifidiat 
described  by  Dr.  Riippell  had  on  each  side  two  such  spots,  cone- 
spending  to  the  second  and  third  in  the  present.  In  those  examined  bf 
M.  M.  Cuvier  and  Valenciennes  the  number  of  spots  varied  firom  3  to 
5.  The  greatest  vertical  diameter  of  the  body  in  front  of  the  secoil 
dorsal  is  2f  in  the  total  length,  measured  to  the  centre  of  the  piMC^ 
rior  margin  of  the  caudal.  The  length  of  the  point  of  the  seoood 
dorsal  equals   the  extent  of  the  base  of  die  fin ;  that  of  the  asal 
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iigkly  ezoeeds  it.  The  length  of  the  cudal  lobes  is  2^  in  the  totals 
ncssmed  as  above  observed.  The  pectorals  are  }  of  the  length  of  the 
head ;  the  ventrals  f  of  the  pectorals.  A  single  individual  was  taken 
St  Pinang  in  Jane  1845,  while  unosnaUy  strong  sontherly  winds  pre. 
niled.  The  fishermen  asserted  the  species  to  be  of  very  rare  occur^ 
renee. 

Gbn.  Apolbctus,  Cumer  and  VaUndennes^  1831. 

Differs  from  Traehynotus  by  the  ventral  fins  being  fixed  under  the 
throat. 

Apolbctus  stromatbus,  Cuv.  and  Val. 

Apolectus  atromateusy  Cuv.  and  Val.  IX.  439. 

Head  above  back  and  sides  to  the  lateral  line  silvery  brownish  olive ; 
cheeks,  operdes  and  abdomen  silvery  pale  neutral  tint,  everywhere 
minutely  dotted  with  black ;  dorsal  and  anal  pale  greenish  olive,  minutely 
^btted  with  black  ;  edges  and  the  posterior  part,  containing  the  3  or  4 
hst  rays  yellowish  white  ;  ventrals  blackish ;  pectorals  yellowish  white, 
wnately  dotted  with  black ;  caudal  yellowish  white,  posterior  half 
■mutely  dotted  with  bUck.  Iris  sUveiy  buff,  orbital  half  bkckish 
Una. 

D  4-.1/43.  C  17ft.  A  ^— 1/37»  V  1/5,  P  21,  Br.  VL 

Habit. — Sea  ofPtnoMg. 

3v9h,  Pondicherry. 

Total  I.BNGTH :  3|-inoh. 

The  length  of  the  head  is  3^  in  the  total,  measured  to  the  centre  of 
the  posterior  margin  of  the  caudal  fin ;  the  depth  at  occiput  exceeds 
by  ^  the  length*  The  diameter  of  the  eye  is  ^  of  the  length  of  the 
head.  In  each  jaw  appears  a  single  series  of  excessively  fine  teeth. 
The  greatest  vertical  diameter  in  front  of  the  second  dorsal  fin  is  If  in 
Ae  total  length.  In  front  of  the  first  minute  dorsal  spine  appears  an 
■MBoveable  forward-pointuig  one,  anterior  to  which  two  minute  spines 
nmy  be  felt  by  passing  the  finger  along  that  part  of  the  back.  The 
ki^^th  of  the  point  of  the  second  dorsal  and  anal  fins  is  2f  in  the  total. 
That  of  the  fidcated  pectorals  and  caudal  lobes  is  ^  of  the  total  length* 
The  ventrals  are  f  of  the  pectorals ;  the  rays  are  very  slender.  A 
flng^  tndividnal  was  observed  at  Pinang  in  June,  1844. 

Obn.  Caeamx,  (Ladp.  1800,^  Cutier,  1829. 

Lateral  line  more  or  less  mailed  with  scaly  plates,  each  keeled  and 

7  c  2 
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with  a  spine ;  two  dorsal  fins ;  a  horizontal  immoveable  spme  in  fWmt 
of  the  anterior  dorsal ;  two  free  spines  in  front  of  the  anal ;  body,  tbe 
lateral  line  excepted,  covered  with  small  scales ;  crest  of  craniam  trai- 
chant;  last  rays  of  second  dorsal  often  slightly  connected;  insomt 
separated  in  spurious  fins. 

A, — With'Meveral  spurious  Jins  behind  the  second  dorsal  and  onaL 

Caranx  rottlbri,  (Bloch.) 

Scomber  cordyla»  Linn^,  Syst.  1332  ? 

Scomber  rottleri,  Bloch,  Tab.  346. 

Russell,  CXLIII.  IVoragoo. 

Scomber  rottleri,  Shaw,  IV.  598. 

Caranx  rottleri,  (Lac^p.)  Riippell :  Atlas,  102. 

Caranx  rotleri,  Cnv.  R.  A.  II.  208  (' ) 

Caranx  rotleri,  Cuv.  and  Val.  IX.  29. 

Caranx  rotleri,  Riippell,  N.  W.  Fische,  48,  52. 

Caranx  rotleri,  Richardson,  Report,  1845,  273. 

Head  above  and  back  steel  blue  or  silvery  dark  green,  lighter  on  ibt 
sides  towards  the  lateral  line ;  the  latter  as  well  as  the  rest  of  the  bodj 
shining  silvery ;  on  the  upper  part  of  opercle  a  bluish  black  spot ;  fitf 
transparent,  yellowish  ;  point  of  the  second  dorftal,  and  margin  of  the 
caudal  minutely  dotted  with  black.  Iris  silvery ;  adipose  fold  of  the 
orbit  pale  amber^coloured. 

D  8—1/10  or  11— IX,  C  17f  A2— 1/8— VIII  or  VII,  V  1/5,  P  22. 

Br.VIL 

Habit. — Sea  ofPinang^  Malayan  Peninsula^  Singapore. 

Coromandel,  Malabar,  Massaua,  (Red  Sea,)  China  Seas. 
.    ToTAi.  LENGTH  :  7  iuch. 

The  length  of  the  head  is  \  of  the  body,  the  caudal  not  indoded; 
the  greatest  vertical  diameter,  in  front  of  the  second  dorsal  fin,  is  3^  it 
the  length  of  the  body.  The  diameter  of  the  orbit  is  a  little  less  this 
\  of  the  length  of  the  head ;  the  broad  adipose  fold  of  the  orbit  Icam 
a  vertically  oval  space,  in  which  the  eye  appears.  The  anterior  part  if 
the  lateral  line  is  formed  by  very  small  rounded  scales  and  describes  a 
short  high  arch,  which  terminates  opposite  the  middle  of  the  anterior 
dorsal  fin  ;  the  rest  of  the  line  is  straight,  consisting  of  53  to  55  obfiqiM* 
keeled  and  spinous  plates.  The  anterior  of  the  latter  are  narrov; 
each  nearly  \  of  the  vertical  diameter  of  the  body ;  the  posterior 
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mesnsst  in  breadth  and  entirely  oover  the  tail.  The  falcated  pectoral 
ins  are  3^  in  the  total  length,  measured  to  the  centre  of  the  posterior 
margin  of  the  caudal.  Single  indiyiduals  occur  at  all  seasons  at  Pi« 
Bang.    They  are  eaten  by  the  natives* 

B, — Without  spurious  Jins  behind  the  second  dorsal  and  anal  fine* 

Caranx  yari.  Cut.  and  Yal. 

Caranx  yari.  Cur.  and  Yal.  IX.  48* 

Head  above  and  back  steel  blue  with  silrery  green  reflections,  lighter 
on  the  upper  half  of  the  sides ;  the  rest  of  the  body  shining  siWery  ; 
ibdomen  with  rose-coloured  reflections  ;  on  the  upper  part  of  the  oper* 
de  and  at  the  commencement  of  the  lateral  line  a  large  pale  bluish- 
black  spot ;  anterior  dorsal  fin  black ;  second  dorsal  and  caudal  pale 
jellowish  white,  their  marginal  halves  minutely  dotted  with  black ;  the 
rest  of  the  fins  hyaline,  white ;  the  middle  of  the  anal  sparingly  dotted 
with  brown.  Iris  silvery ;  adipose  fold  of  the  orbit  pale  amber-co-r 
kored. 

D  g— 1/24,  C  17f  A  2—1/20,  V  \/b,  P  19,  Br.  VII. 

TLkBiT.'^-^Sea  ofPinang* 
Pondicherry. 

ToTAi,  UBMOTH :  6|-  iuch* 

The  length  of  the  head  is  3^  in.  that  of  the  body,  or  3}  in  the  total 
measured  to  the  centre  of  the  posterior  margin  of  the  caudal.  The 
inferior  margin  of  the  opercle  is  very  slightly  concave.  The  diameter 
4tf  the  orbit  is  3^  in  the  length  of  the  head ;  the  opening  of  the 
sdipose  fold  of  the  orbit  is  vertically  oval.  The  greatest  vertical 
diameter  of  the  body,  in  front  of  the  second  dorsal,  is  ^  of  the 
kngith  of  the  body.  The  arched  portion  of  the  lateral  line  extends 
to  opposite  the  anterior  part  of  the  second  dorsal,  the  straight  portion 
etmsuts  of  from  55  to  58  plates,  none  of  which  exceeds  in  height 
i  of  the  greatest  vertical  diameter  of  the  body.  The  falcated  pectorals 
are  3^  in  the  total  length.  This  species  is  of  uncommon  occurrence 
atPinang. 

Caranx  matk,  Cuv.  and  Yal. 

Caranx  mate,  Cuv.  and  Val.  IX.  54. 

Head  above  and  back  steel  blue,  with  silvery  green  reflections; 
lighter  on  the  upper  half  of  the  sides,  rest  of  the  body  shining  silvery ; 
•bdomen  with  mother-of-pearl  reflections ;  pectoral,  caudal  and  second 
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dorsal  yelloimh  white,  the  latter  minatelj  dotted  with  black  towvdi 
the  margin ;  first  dorsal,  Tentrals  and  anal  whitish,  the  latter  sparinglj 
dotted  with  brown ;  upper  part  of  operde  with  a  bloiah  black  spsU 
Iris  silvery ;  adipose  fold  of  the  orbit  pale  amber-eoloored. 

D  8—1/24,  C  17|,  A  2-- 1/20,  V  lA  P  22,  Br.  VII. 

Habit. — Sea  of  Pinang. 

Seychelles,  New  Guinea,  Anjer,  Pondicherry* 

ToTAi.  LENGTH :  9f  inch. 

The  length  of  the  head  slightly  exceeds  3^  in  the  total,  measured 
to  the  centre  of  the  posterior  margin  of  the  caudal ;  the  depth  at 
the  occiput  is  }  (tf  the  length  of  the  head.  The  diameter  of  the  orbit  is 
3)  in  the  latter ;  the  opening  of  the  adipose  fold  of  the  orbit  is  verti- 
cally OTal.  The  lower  margin  of  the  operde  is  nearly  straight,  or 
slightly  concave  about  the  middle.  The  greatest  Tcrtical  diameter  of 
the  body  in  front  of  the  second  dorsal  is  3^  in  the  total  length.  The 
arched  portion  of  the  lateral  line  terminates  opposite  the  anterior 
fourth  of  the  second  dorsal ;  the  rest  is  striught  and  coTered  by  37 
to  40  plates,  none  of  which  in  height  exceeds  \  of  the  greatest  yettieil 
diameter  of  the  body.  The  length  of  the  falcated  pectorals  is  3^  ia 
the  total.  The  last  dorsal  and  anal  ray  is  stronger  and  more  dongated 
than  the  preceding  ones,  and  as  the  connecting  membrane  easily 
becomes  torn,  these  two  rays  acquire  the  appearance  of  spurious  ones. 
M.  M.  CuTierjand  Valenciennes  describe  C  goMtkurus  as  eoriespondii^ 
in  CTcry  respect  to  the  present  spedes»  except  in  its  having  a  series  of 
eight  or  nine  dorsal  spots  of  a  darker  blue  than  the  rest  of  the  back* 

From  a  affinU,  Ruppell,  (Neue  Wirdelth.  Fisehe,  49,  Tab.  H. 
Fig.  1.)  the  present  also  difiers  but  slightly;  in  ojfitds  the  head  is 
^  of  the  totd  length,  and  the  pectorals  equal  the  length  of  the  heads 
both  are  therefore  shorter  than  in  the  present.  The  first  dorsal  apiao 
is  -^  of  the  fourth,  the  longest.  In  the  present  the  first  spine  is  Siia 
the  length  of  the  tliird  and  fourth,  which  are  of  eqiud  length.  Snglt 
individuals  occur  at  all  seasons  at  Pinang.  They  are  eaten  by  tbo 
natives. 

Caranx  lbptolepis,  Kuhl.  and  Van  EUusselt. 
Oaranx  leptolepis,  Guv.  and  VaL  iX.  63. 
Caranx  mertensti.  Cut.  and  Val.  IX.  64. 
Head  above  and  back  steel  blue ;  from  above  the  orbit  to  the  caudal 
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i  broad  gamboge  band ;  the  rest  of  the  body  shining  silvery ;  dorsal 
and  eaodalfins  gamboge,  the  rest  white.  Iris  silvery,  blue  towards  the 
oiint.  In  some  individuals  a  large  bluish  black  spot  on  the  upper 
part  of  the  operde. 

D  8—1/25  or  26,  C  17f  A  2—1/22  or  23,  V  1/5,  P  20,  Br.  VII. 

Habit. — Sea  of  Pinang,  Singapore. 
Java,  Manilla* 

Total  length  :  4f  inch. 

The  length  of  the  head  is  3^  in  the  total,  measured  to  the  centre 
of  the  posterior  mai^in  of  the  caudal ;  the  depth  at  occiput  is  ^  less 
than  the  length.  The  diameter  of  the  orbit,  which  is  surrounded  by 
a  rery  narrow  adipose  fold,  is  ^  of  the  length  of  the  head.  The  lower 
ttargm  of  the  operde  is  straight.  The  snout  is  uncommonly  protrao- 
tfle;  the  teeth  of  both  jaws  are  excessively  minute,  so  as  to  be  barely 
perceptible  to  the  touch.  The  very  slight  arch  of  the  lateral  Ime 
tarminates  opposite  the  middle  of  the  second  dorsal ;  the  anterior  part 
of  the  rest  is  covered  by  minute  scales,  which  do  not  perceptibly  in- 
crease in  size  till  opposite  the  posterior  third  of  the  second  dorsal,  from 
whence  may  be  counted  25  such.  None  of  these  scales  exceed  -J^  of 
the  greatest  vertical  diameter  of  the  body,  which  equals  the  length  of 
the  head.  The  length  of  the  falcated  pectorals  also  equals  that  of  the 
head.  M.  M.  Cuvier  and  Yalendennes  describe  C  tnertensii  as  merely 
differing  by  the  absence  of  the  black  opercular  spot.  At  Pinang, 
where  the  fish  is  uncommon,  individuals  occur  with  and  without  the 
ipot,  in  forms  and  colours  so  exactly  like,  as  to  leave  no  doubt  about 
their  identity. 

C. — With  trenchant  profile,  forming  a  segment  of  a  eirele  ;  plates 
egdusieely  on  the  straight  portion  of  the  lateral  line;  pectorals  falei- 
firm;  in  front  of  the  first  dorsal  an  immoveable  horizontal  spine,  often 
hid  in  the  integuments. 

Caram X  PoasTCRi,  Cuv.  and  Yal.  ? 

Scomber  hippos,  Lin.  apud  Forster? 

Caranx  forsteri,  Cuv.  and  Yal.  IX.  107? 

Toung.  Head  above  and  back  golden  green,  lighter  on  the  sides ;  rest 
of  the  body  shining  silvery ;  abdomen  with  mother-of-pearl  reflections ; 
at  the  angle  of  the  opercle  a  very  faint  bluish  black  spot ;  first  dorsal 
niiintely  dotted  with  brown,  so  as  to  appear  pale  grey ;  ventrals  and 
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anftl  white ;  pectoral,  caudal  and  second  dorsal  yellowish,  the  point 
and  margin  of  the  latter,  and  the  posterior  margin  of  the  caudal 
minutelj  dotted  with  brown,  so  as  to  appear  greyish*  Iris  silieiy, 
bluish  black  towards  the  orbit* 

D  8—1/20  or  21,  C  17f  A  2—1/15,  16  or  17,  V  ly5,  P  19.  Br.  VIL 

Habit. — Sea  of  Ptnang. 

Total  length  :  4|-  inch. 

The  length  of  the  head  is  a  little  less  than  3^  in  the  total,  measimd 
to  the  centre  of  the  posterior  margin  of  the  caudal  fin ;  the  dqyth  at 
occiput  equals  the  length.  The  diameter  of  the  orbit  is  3^  in  tiie 
length  of  the  head.  The  infraorbital  is  longer  than  broad :  its  greatest 
breadth,  along  the  superior  margin  equalling  i  the  diameter  of  the 
orbit.  The  arched,  very  slightly  undulating,  portion  of  the  lateral  line 
terminates  opposite  the  fifth  or  sixth  ray  of  the  second  dorsal ;  the 
straight  portion  is  covered  by  30  to  31  plates,  none  of  which  exceed 
about  ^  of  the  greatest  diameter  of  the  body,  which  is  3^  in  the  totsl 
length  of  the  body.  The  length  of  the  falcated  pectorals  eqwJs 
that  of  the  head«  Single  individuals  occur  at  Pinang  at  all  seasons* 
They  appear  nearest  to  correspond  to  the  description  of  C.forsieri, 

Caranx  malabaricus,  (Bloch-Schneider.) 

Scomber  malabaricus,  Bloch-Schn.  p.  31. 

Russell,  CL.  Tallam  Parah. 

Caranx  malabaricus,  Cuv.  and  Val.  IX.  121. 

Caranx  malabaricus,  Richardson,  Report,  1845,  275. 
.  Head  above  and  back  pale  silvery  sea  green ;  sides  of  the  head  sad 
body  shining  silvery  with  blue  reflections ;  abdomen  white ;  at  the 
upper  part  of  the  opercle  a  bluish  black  spot ;  pectorals,  second  dorsal 
and  caudal  yellowish  white,  the  two  latter  sparingly  dotted  with  Uack 
towards  the  margin;  anal  and  ventrals  white;  first  dorsal  hyalioe. 
Iris  silvery,  minutely  dotted  with  brown ;  upper  orbital  mai^in  bloisk 
black. 

D  8—1/22,  C  17f,  A  2—1/18,  V  1/5,  P  20,  Br.  VII. 

Habit. — Sea  of  Pinang^  Malayan  Peninsula^  Singeqpore. 
Coromandel,  Bay  of  Bengal,  Red  Sea,  China  Sea. 

Total  length  :  8  inch. 

The  length  of  the  head  is  3^  in  the  total,  measured  to  the  centre  of 
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the  posterior  margin  of  the  caudal ;  the  depth  at  occiput  equals  the 
length.  The  transversal  diameter  of  the  orbit  is  a  little  less  than  \ 
of  the  length  of  the  head.  The  teeth  of  both  jaws,  of  the  vomer  and 
the  paktals  are  velvety,  but  those  on  each  side  of  the  symphysis  of 
the  jaws  are  a  little  longer  than  the  rest.  The  tongue  is  very  small» 
linear,  and  with  the  exception  of  the  apex,  covered  with  velvety  teeth. 
The  arched  portion  of  the  slightly  undulating  lateral  line  terminates 
opposite  the  posterior  third  of  the  second  dorsal ;  the  straight  portion 
it  covered  by  35  to  36  plates,  none  of  which  exceeds  ^  of  the  greatest 
▼ertical  diameter  of  the  body,  which  is  about  2^  in  the  total  length. 
The  pectorals  equal  the  length  of  the  head.  Single  individuals  occur 
at  Pinang  at  all  seasons,  and  are  eaten,  fresh  or  dried,  by  the  natives. 

Caranx  nigripes,  Cuv.  and  Val. 
Russell,  CLII.  Mais  Parah. 
Caranx  nigripes,  Cuv.  and  Val.  IX.  122. 
Caranx  nigripes,  Richardson,  Report,  1845,  275. 
Caranx  nigripes.  Sleeker:  Verb*  Batav.  Gen.  XXII.  4. 
Head  above  and  back  pale  silvery  blue  or  green ;  sides  of  the  head 
and  body  shining  silvery  with  rose  coloured  reflections;  abdomen 
white :  on  the  upper  part  of  the  opercle  an  indistinct  bluish  black 
spot ;  base  and  anterior  margin  of  ventrals  white^  rest  greenish  black, 
and  between  these  fins  a  black  spot ;  first  dorsal  greyish,  minutely 
dotted  with  black ;  the  rest  of  the  fins  white,  the  second  dorsal  and 
caadal  minutely  dotted  with  black  towards  the  margin ;  at  the  symphy« 
lis  of  the  lower  jaw  a  black  spot ;  branchiostegous  rays  and  membrane 
silvery  white,  the  latter  broadly  brimmed  with  black  between  the  four 
lower  rays.     Iris  silvery,  upper  orbital  margin  bluish  black. 
D  8—1/21  or  22.  C  17f,  A  2—1/18, 19  or  20,  V  1/5,  P 19,  Br.  VII. 
Habit. — Sea  of  Pinang,  Malayan  Peninsula,  Singapore* 

Coronumdel,  Bay  of  Bengal,  Java,  Balli,  Madura,  China 

Seas. 
Total  length  :  6  inch. 

The  length  of  the  head  is  3^  in  the  total,  measured  to  the  centre  of 
the  posterior  caudal  margin ;  the  depth  at  occiput  exceeds  by  i  the 
length.  The  transversal  diameter  of  the  eye  is  3^  in  the  length  of 
the  head.  The  greatest  vertical  diameter  of  the  body  is  2|  in  the 
total  length.    The  horizontal,  immoveable,  spine  in  front  of  the  first 

7  D 
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donal,  is  rather  strong,  with  the  pcunt  free.  The  arched  portion  of  tin 
lateral  line  terminates  opposite  the  fifth  ray  of  the  second ;  the  stnugbt 
portion  is  covered  by  about  36  or  87  slightly  pointed  plates^  none  o( 
which  exceeds  ^^^  of  the  greatest  diameter  of  the  body.  The  leD|tli 
of  the  falcated  pectorals  is  3{-,  that  of  the  ventrala  is  4^  in  the  fcotiL 
The  length  of  the  ventral  spine  is  2|  in  the  nearest  ray.  The  pomt  of 
the  second  dorsal  and  anal  fin  is  3^  in  the  greatest  vertical  diameter  ef 
the  body.  Behind  the  eyes  appear  some  indistinct  scales ;  the  cnniil 
crest,  the  rest  of  the  head  and  the  thorax  are  scaleless;  the  rest  of 
the  body  is  covered  by  small  orbicular,  somewhat  deciduous  scales. 

This  species  is  at  all  times  excessively  numerous  in  the  Stnitsef 
Malacca  and  the  Bay  of  Bengal.  The  natives  eat  it  in  its  fresh  mi 
dried  state. 

Caranx  atropus,  (Bloch-Schneider). 

Brama  atropus,  Bloch->Schneider,  98,  PI,  23. 

Olistus  atropus.  Guv.  and  Val.  IX.  141. 

D  8—1/21,  C  17*,  A  ?— 1/17,  V  l/o,  P  19,  Br.  VII. 

Habit. — Sea  of  Pinang. 
Tranquebar. 

Total  length  :  7f  inch. 

In  proportions,  number  of  fin  rays  and  colours  this  fish  cxMik^ 
resembles  Caranx  nigripes,  from  which  it  mei«ly  differs  in  having  tki 
6th,  7th,  8th,  9th,  lOtb,  11th,  and  12th  rays  of  the  second  dad 
longer  than  the  rest,  and  the  elongated  part  not  connected  by  tk 
membrane.  The  8th  and  9th  are  the  longest,  each  being  abont  2|  ii 
the  greatest  vertical  diameter  of  the  body.  All  the  elongated  nfk 
although  filamentous,  are  distinctly  branched,  which  conaeqne^f 
excludes  the  fish  from  the  genus  OlUtkuB."^  The  elongated  part,  si 
well  as  the  half  of  the  membrane  in  front  of  each  ray,  is  mionttlf 
dotted  with  black.  However  erroneous  Bloch's  description  and  %pt^ 
of  Brama  atropus  may  be,  there  seems  to  be  no  reason  to  doubt  tbit 
a  specimen  of  the  present  fish  was  his  original.  M.  M.  Cnviersai 
Valenciennes  observe  that  the  specimen  now  extant,  marked  by 
Bloch :  Brama  atropus,  (his  specimen  of  Caranx  nigripes  is  labciei  t 

*  Olisthus,  Cuv.  (R.  a.  1829.)  Diffon  from  Canmx,  fdhtU)  m  hafOf  Ai 
middle  rays  of  the  second  donal  not  branched,  bat  merely  artioiiltted,  ai  ciA 
elongated  into  i  filament. 
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Brama  melampugj  is  nothing  but  Caranx  niffripea.  MotiktioB  of  the 
delieate  filaments  of  C.  airapua  would  indeed  render  it  indistinguish- 
tble  from  C  niffripesm  A  single  indiyidual  of  the  present  ws5 
observed  at  Pinang  in  June,  1844,  and  it  remains  to  be  ascertained  if 
the  elongation  of  some  of  the  dorsal  rays  is  more  than  an  indiTidual 
distinction.  Dr.  Riippell  obtained  in  the  Red  Sea  a  specimen  of  his 
CUida  eiliaria  (Syn.  OlUtus  ?  rupelUi,  Cut.  and  Val.)  which  had  the 
middle  rays  of  both  the  second  dorsal  and  of  the  anal  fin  elongated 
filamentous,  and  he  therefore  thinks  it  possible  that  the  fish  is  iden« 
tical  with  Oluiua  malabarieua,  Cnv.  and  Val.  (Nene  Wirbelth.  Fische : 
p.  50). 

Caranx  aematvs,  (Riippell.) 
Sciaena  armata,  Forskll,  Fanna  Arab.  p.  53,  No.  68  7 
Scisena  armata,  Linn^  Syst.  1306  ? 
Russell,  CLI.  Tchawil  Parah.      (Young.) 
Citula  armata,  Riippell :  Atlas,  103. 

Caranx  citula  (cirrhosns,  Ehrenb.)  Cuv.  and  Val.  IX.  126,  Fl.  250. 
Caranx  armatns,  Cut.  and  Val.  IX.  127* 
Caranx  ciliaris,  Cut.  and  Yal.  IX.  129.     (Young.) 
Citula  armata,  (Syn.  Caranx  cinrhosns,)  Riippell,  Neue  Wirb.  Fis- 

che  50* 
Caranx  ciliaris,  Temm.  et.  Schl.  Fauna  Japon.  ]Ksc.  1 12. 
Caranx  ciliaris,  Richardson,  Report,  1845,  276. 
Young.  Head  aboTe  and  back  pale  sea  green  or  bluish  green ;  sides  of 
^e  head  and  of  the  body  beneath  the  lateral  line  mother-*of-pearl 
with  pale  rose  coloured  reflections  ;   abdomen  white  ;   an  indistinct 
black  spot  at  the  upper  part  of  the  opercle  ;    first  dorsal  hyaline 
minutely  dotted  with  black  ;  second  dorsal  yellowish  white,  the  elongat- 
ed point  and  the  upper  margin  minutely  dotted  with  black ;  caudal 
yellowish  white,  marginal  half  minutely  dotted  with  black ;  anal  and 
pectorals  white ;  base  and  anterior  margin  of  the  centrals  white,  rest 
pale  greenish  grey,  minutely  dotted  with  brown.     Iris  silTery,  upper 
orbital  half  greenish  black. 
D  8—1/21,  C  17|  A  2—1/16  or  17,  V  1/5,  P  19,  Br.  VII. 
Habit. — Sea  cfPinang^  Singapore. 

Seas  of  China  and  Japan,  New  Guinea,  JaTa,  Coromandd, 
Red  Sea,  Indian  Ocean. 

7  D  2 
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Total  length  :  A^  inch. 

The  length  of  the  head  is  df  in  the  total,  measured  to  the  centre  of 
the  caudal  fin ;  the  depth  at  occiput  exceeds  hy  \  the  length.  The 
diameter  of  the  orhit  is  |  of  the  length  of  the  head.  The  greatcit 
rertical  diameter  of  the  hody,  in  front  of  the  second  dorssl, ia7.\'vi 
the  total  length.  The  arched  portion  of  the  lateral  line  does  not 
abruptly  become  straight ;  it  straightens  a  little  in  front  of  and  opposite 
the  third  posterior  part  of  the  second  dorsal,  and  is  covered  bj  about 
24  plates,  none  of  which  exceeds  \  of  the  greatest  yertical  diameter 
of  the  body.  The  elongated  first  dorsal  ray  exceeds  by  abont  } 
the  greatest  vertical  diameter  of  the  body  ;  the  first  anal  raj  scared^ 
exceeds  |  of  the  first  dorsal,  but  is  frequently  less.  The  point  of  the 
horizontal  spine,  in  front  of  the  first  dorsal  fin,  is  exposed.  The  \f»^ 
of  the  falcated  pectorals  is  \  of  the  total  length  ;  the-ventrals  alighdf 
exceed  \  of  the  pectorals.  This  species  is  of  uncommon  occurrence  st 
Pinang.  It  corresponds  exactly  to  Russell's  No.  GLI.  {Cariax  eSSf 
arts.  Guv.  and  Val.)  which  would  appear  to  be  the  yonng  of  dtuk 
armata^  which  Dr.  Ruppell  considers  to  be  identical  inth  Caranx  ditdi 
(eirrhonug  Ehrenb.)  Guv.  and  Val.  The  description  of  the  Utter 
affords  no  specifically  distinguishing  characters. 

Garanx  oblongus.  Guv.  and  Val. 

Caranx  oblongus,  Guv.  and  Val.  IX. 

Young.  Head  above  and  back  pale  yellowish  green ;  sides  of  the 
head  and  body  beneath  the  lateral  line  shining  silvery ;  abdomen  whiter 
first  dorsal  hyaline,  sparingly  dotted  with  brown ;  second  dorsal  td 
anal  hyaline,  the  marginal  half  minutely  dotted  with  brown,  the  doi^ 
ed  points  of  the  fins  bright  yellow ;  ventrals  and  caudal  yellow,  the 
margpin  of  the  latter  minutely  dotted  with  black;  pectorals vbite. 
Irb  golden  light  green ;  upper  half  of  orbital  margin  bluish  blacL 

D  8— ly^2,  G  17|,  A  2—1/19,  V  1/5,  P  21,  Br.  VIL 

Habit. — Sea  of  Pinang. 
Vanicolo,  Oualan. 

Total  lxnoth  :  .5f  inch. 

The  length  of  the  head  is  i  of  the  total,  measured  to  the  eeniie  cf 
the  posterior  .margin  of  the  caudal ;  the  depth  at  ocdput  slig^^o- 
ceeds  the  length  of  the  head,  of  which  the  diameter  of  the  orbit  iii« 
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Of  the  velTety  teeth  those  of  the  symphysis  of  both  jaws  are  some- 
what stronger  than  the  rest.  The  greatest  yertical  diameter  of  the 
irady  in  front  of  the  second  dorsal  is  2|-  in  the  total  length,  measured 
to  the  centre  of  the  posterior  margin  of  the  caudal.  The  lateral  line  is 
jd^htly  arched,  following  the  profile  of  the  back  it  terminates  opposite 
ihe  second  third  of  the  dorsal. ,  The  straight  portion  is  covered  by  40 
strongly  keeled  plates,  none  of  which  exceed  \  of  the  greatest  Tertical 
diameter  of  the  body.  The  point  of  the  horizontal  spine  in  front  of 
the  first  dorsal  is  exposed.  The  elongated  anterior  ray  of  the  second 
dorssl  exceeds  by  -}.  the  greatest  vertical  diameter  of  the  body,  of  which 
the  snterior  ray  of  the  anal  is  but  |.  The  falcated  pectorals  equal  the 
lobes  of  the  caudal,  and  are  2i  in  the  total  length.  The  ventrals  are 
\  of  the  pectorals.  A  single  individual  occurred  at  Pinang  in  Septem- 
ber, 1843. 

Caranx  8PECI08US,  (FofskU.) 

Scomber  speciosns,  Forskll,  Fauna  Arab.  54,  No.  70. 

Scomber  speciosns,  Linn^  Syst.  1332. 

Lac6pMe,  III.  Tab.  1,  Fig.  1. 

Russell,  CXLIX.  Poloosoo  Parah. 

Scomber  speciosus,  Shaw,  IV.  603. 

Caranx  k  six  handes,  Quoy  et  Gaim.  Tab,  65,  Fig.  4. 

Caranx  speciosns,  Riippell,  Atlas,  96. 

Caranx  specbsus,  (Syn.  C.  petaurista :  Isid.  Geoff.  Eg.  Tab.  XXV. 

Fig.  1.  Adult.)    Cuvier,  R.  AI II.  209  (') 

Caranx  speciosus,  Cuv.  and  Val.  IX.  130. 

Caranx  speciosus,  Ruppell :  Neue  Wirbelth.    Fische,  45. 

Zonichthys  subcarinata,  Swainson :  II.  248. 

Caranx  speciosus,  Bleeker:  Verb.  Batav.  Gen.  XXII.  4. 

Gronnd  colour  citrine  or  king's-yellow  with  a  bluish  black  oblique 
bend  from  the  centre  of  the  orbit  to  the  occiput ;  a  second  from  the 
oedput  vertically  over  the  posterior  margin  of  the  operde ;  a  third 
nsrrow  line  from  in  front  of  the  first  dorsal  to  a  little  below  the  lateral 
line ;  a  fourth  broad  band  from  the  middle  of  the  first  dorsal  to  abdo- 
tten ;  a  fifth  narrow  line  from  between  the  dorsals ;  a  sixth  broad 
bsnd  from  the  anterior  part  of  the .  second  dorsal ;  a  seventh  narrow 
line  from  the  middle  \  an  eighth  broad  band  from  the  posterior  part ; 
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and  a  nioth  narrow  line  from  the  terminatioD  of  the  seeend  donal; 
the  posterior  three  alternate  bands  and  tines  reaching  the  abdomen ; 
in  some  a  bluish  black  spot  at  the  root  of  the  pectorals ;  branehioste- 
gons  rays  and  membrane,  the  two  spines  in  front  of  the  ana]  and  the 
Tentrals  white  ;  the  rest  of  the  fins  citrine,  the  dorsals  minntelT  dotted 
with  black,  the  points  of  the  caudal  and  the  posterior  margin  UacL 
Iris  golden  citrine,  upper  orbital  margin  bluish  black. 

D  7—1/19  or  20,  C  17|,  A  2—1/15  or  15,  V  1^6,  P  22,  Br.  VII. 

Habit. — Sea  of  Pinanff,  Malayan  Peninsula,  Singapore, 
New  Holland,  Yanicolo,  Isle  of  France,  Red  8ea» 
Trincomalie,  Coromandel,  Java,  Madura* 

Total  length  :  9  inch. 

The  length  of  the  head  is  3^  in  the  total,  measured  to  the  centre  of 
the  posterior  margin  of  the  caudal ;  the  depth  at  occiput  equals  the 
length.  The  diameter  of  the  orbit  is  \  of  the  length  of  the  head.  In 
individuals  not  exceeding  3f  inches  in  length,  velvety  teeth  may  be 
felt  on  each  side  on  the  symphysis  of  the  upper  jaw ;  on  eadi  side  of 
the  symphysis  of  the  lower  they  may  distinctly  be  seen,  and  a  siagk 
series  of  from  10  to  12  rather  distant  teeth  a}^ar  across  the  voaer. 
In  an  individual  9  inches  in  length  no  teeth  appeared  except  a  sauJl, 
yet  distinct,  one  on  each  side  of  the  symphysis  of  the  lower  jaw.  The 
greatest  vertical  diameter  of  the  body,  in  front  of  the  second  dorsal,  is  } 
of  the  total  length.  The  arched  portion  of  the  lateral  line  terminates, 
but  not  abruptly  so,  a  little  in  front  of  and  opposite  the  middle  of  the 
second  dorsal  fin.  The  straight  portion  is  covered  by  upwards  of  34 
slightly  keeled  plates,  of  which  none  of  the  posterior  12,  the  laigcst, 
exceeds  -^  of  the  greatest  vertical  diameter  of  the  body.  The  length  of 
the  falcated  pectorals  equals  that  of  the  head.  Single  individuals  oocor 
at  Pinang  at  all  seasons.    They  are  eaten  by  the  natives. 

Gen.  Scyris,  Cuvier,  1829. 
Differs  from  Carana  by  a  more  elevated,  trenchant  profile ;  first 
dorsal  entirely  hid ;  second  dorsal  with  some  of  the  rays  elongate^ 
filamentous. 

Scyris  iwDictis,  Ruppell. 
Scyris  indieuB,  Rfippell:  Atlas,  128,  Tab.  33,  Fig.  1.     (Yoamg.) 
Scyris  indica,  Cuv.  and  Vah  IX.  145,  PI.  252.     fJduli.J 
Scyris  indicus,  Ruppell :  Neoe  Wirbeltlu  Fisobe,  51* 
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Sejrru  ruppelK.  {ToHnff)  1  g^,i^„^  jj  251. 

Scjns  indieos,  (Adult)  J 

Scjris  indiea,  Richardson,  Report,  1645,  276. 

Head  above  and  back  blackish  silvery ;  cheeks  and  operdes  shining^ 
silTerj,  the  latter  minutely  and  sparingly  dotted  with  brown ;  at  the 
vpper  part  of  the  posterior  margin  of  the  opercle  a  small  intensely 
blaek  spot ;  the  rest  of  the  body  silvery  satin,  abdomen  sparingly 
dotted  with  brown ;  &i-rays  and  membranes  yellowish  white ;  upper 
margin  of  the  second  dorsal  and  posterior  margin  of  the  caudal  minutely 
dotted,  so  as  to  appear  blackish ;  root  of  the  pectoral  silvery.  Iris 
silvery,  upper  orbital  half  bluish  black. 

D  1/19,  C  \7h  A  1/16,  V  1/1,  P  19.  Br.  Vlf  • 

HABrr.**i9ea  of  Finang 

Java,  Pondicherry,  Red  Sea,  China  Seas.  ' 

ToTAi.  LENGTH  :  1  foot  9  inch. 

The  length  of  the  head  is  3j-  in  the  total,  measured  to  the  centre  of 
the  posterior  margin  of  the  caudal ;  the  depth  at  occiput  is  but  \  of 
the  total  length.  The  diameter  of  the  orbit  is  \  of  the  length  of  the 
head.  In  both  jaws  appear  two  or  three  series  of  small,  but  strong, 
conical  teeth  resembling  those  of  some  Sparoida  ;  those  on  each  ude 
of  the  symphysis  are  larger  than  the  rest.  The  vomer  presents  a  few 
similar,  but  the  small,  oblong,  tongue  is  covered  with  card4ike  teeth. 
The  greatest  vertical  diameter  of  the  body,  in  front  of  the  dorsal  fin,  is 
^  in  the  total  length.  Each  of  the  small  scales  composing  the  lateral 
line  has  a  central  longitudinal  tube,  from  the  posterior  part  of  which 
branch  off  two  smaller  ones :  one  upwards  and  backwards,  the  other 
downwards  and  backwards.  The  arched,  somewhat  undulating  povtion 
of  the  line  terminates  opposite  the  middle  of  the  dorsal  fin.  The 
straight  portion  consists  mostly  of  small  scales,  but  towards  the  termi- 
nation of  the  dorsal  the  posterior  eleven  gradually  enlarge  and  become 
sharply  keeled ;  the  three  or  four  last,  although  the  largest,  do  not 
exceed  -^  of  the  greatest  vertical  diameter  of  the  body.  In  the  adult 
the  cranial  crest  is  very  large  and  arched,  like  that  observed  in  Plata» 
^rthrUieuM^  but  the  posterior  part,  from  opposite  the  opercle,  is  not  con- 
ligoous,  but  consists  of  three  separate,  gradually  decreasing,  egg-shaped 
pieces  of  bone.  Behind  the  last,  lie  six  successive  pieces^  entirely 
bid  under  the  integuments,  and  resting  on  the  interspinals.    The  ante* 
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rior  uodnktiDg  dorsal  nj  is  the  longest,  slightlj  ezoeeding  the  kngCli 
of  the  head.  This,  as  well  as  the  three  sncceediiig,  graduallj  decrcas- 
ing  ones,  are  iindmded ;  the  fifth  and  sixth  are  branched  like  the  fol- 
lowing, bat  their  anterior  branch  is  ondiTided  and  slightly  elongated. 
The  anterior  anal  raj  equals  in  length  the  corresponding  dorsal,  and 
is  as  well  as  the  second  ondiTided*  In  front  of  the  anal  fin  lie  tvo 
small  distant  spines  entirely  concealed  nnder  the  integoments.  The 
length  of  the  falcated  pectorals  is  ^  of  the  body,  not  including  the  csn* 
dal ;  that  of  the  ventrals  a  little  less  than  i  of  the  pectorals.  8in^ 
indifidnals  are  of  yery  rare  occurrence  at  Pinang. 

6sN.  Gaixichthts,  Cuv.  and  Fai,  1833. 

Body  high  and  compressed ;  profile  much  derated ;  Tentrals  dongpt- 
ed ;  caudd  furcated ;  first  dorsd  fin  rery  low  or  reduced  to  a  series 
of  short  spines  ;  anterior  rays  of  second  dorsd  and  and  exoessifdy 
elongated. 

Gallichthtb  major.  Cut.  and  YaL 

Russell,  LVII.  Gurrah  Parah. 

Gallichthys  major,  Cut.  and  Yd.  IX.  168,  PL  254. 

Blepharis  gallichthys,  Swainson,  II.  250. 

Gallichthys  major,  Richardson,  Report,  1845,  27  K 

Head  aboTC  and  back  blackish  nWery ;  cheeks  and  operdes  shidx^ 
silTery ;  at  the  upper  part  of  the  latter  an  indistinct  bluish  spot ;  rest 
of  the  body  siWery  satin;  fin-rays  and  membranes  yellowish  white; 
elongated  portion  of  the  dorsal  and  anal,  upper  margin  of  the  dorsd 
and  posterior  of  the  caudd  minutely  dotted  with  black ;  dorsd  and 
anal  filaments,  and  Tentrd  fins  black.  Iris  silTcry,  upper  orbitd  half 
bluish  black. 

D  6—1/18  or  19,  C  17f  A  2—1/16,  Y  J/5,  P  19,  Br.  YU. 

Habit. — Sea  of  Pinang,  Singapore, 

Coromandel,  Moluccas,  China  Sea. 

Total  length  :  6  inch. 

The  length  of  the  head  is  i  of  the  total,  measured  to  the  centre  of 
the  posterior  margin  of  the  caudd ;  the  depth  at  occiput  is  neafif 
double  the  length  of  the  head.  A  narrow  band  of  TelTCty  teeth  ap- 
pears in  both  jaws  and  on  the  Tomer.  The  diameter  of  the  eye  is  J  of 
the  length  of  the  head.  The  greatest  verticd  diameter  of  the  body  b 
H  in  the  totd  length.    The  laterd  line  in  its  component  acaka^  and 
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lis  course  exnctlj  resembles  that  of  Scyris  indicus.  The  length  of  the 
interior  ray  and  its  hairlike  filament,  of  the  second  dorsal,  anal,  and 
teatml  fim  equals  the  length  of  the  body  ;  it  is,  however,  liable  to  indi- 
Tidual  variations.  The  four  anterior  rays  of  the  second  dorsal  are 
tindxTided,  and  as  well  as  the  five  succeeding  branched  rays,  terminate 
in  gradually  decreasing  hairlike  filaments.  The  two  anterior  anal  rays 
are  undivided,  and  as  well  as  the  third,  which  is  branched,  terminate 
in  limilai*  filaments.  The  anterior  ventral  ray  is  undivided,  and,  as 
well  as  the  second,  which  is  branched,  filamentous.  The  length  of 
the  fidcated  pectorals  and  of  the  caudal  lobes  is  2f  in  the  total.  Single 
indinduals  are  rarely  seen  at  Pinang. 

Gen.  Scriola,  (Risso,)  Cuvier  1829. 
Two  dorsals,  no  spurious  fins ;  tail  without  keel  or  crests ;  jaws, 
▼omer  and    palatals  with  velvety  or  card-like  teeth.     Difiers   from 
Caranx  by  the  not  mailed  lateral  line ;  from   Lickia  by  the  membrane 
sniting  the  spines  of  the  first  dorsal. 

Sertola  binotata,  Cuv.  and  Val. 
Seriola  binotata,  Cuv.  and  Yal.  IX.  215. 
Head  above,  back  and  sides  to  the  lateral  line  yellowish  green ; 
sides  of  the  head  and  body  beneath  the  lateral  line  greenish  yellow, 
abdomen  bluish  white  or  green  ;  dorsals  greenish  yellow ;  a  black  verti- 
cal band  above  the  eye,  a  second  broader  from  occiput  over  the  opercle  ; 
a  third  from  between  the  second  and  fourth  spine  of  first  dorsal  down 
towards  the  pectoral ;  a  fourth  from  the  point  of  second  dofsal  to  the 
side  below  the  lateral  line ;  a  fifth  from  the  middle  of  the  second  dorsal 
to  the  lateral  line ;  a  sixth  from  the  posterior  part  of  the  second  dor- 
sal ;  a  seventh  in  front  of  the  npper  half  of  the  root  of  the  caudal ; 
between  the  bands  some  ronnd  and  irregular  black  spots  ;  caudal  yel- 
low with  a  round  black  spot  in  the  centre  and  an  oval  over  each  lobe, 
the  point  of  which  is  yellowish  white  ;  anal  light  bluish  green,  lower 
half  black,  anterior  and  posterior  angle  yellowish  white ;  ventrals  light 
bluish  green,  posterior  half  black,  point  of  anterior  ray  yellowish  white  ; 
pectorals  pale  yellow.     Iris  light  golden  green,  orbital  margin  blackish. 
D  7—1/92  or  33,  C  17|,  A  2—1/15,  16  or  17,  V  1/5,  P  19,  Br.  VII. 
Habit. — Sea  of  Pinang^  Singapore. 

Pondicherry,  Bay  of  Bengal. 
Total  length  :  4|  inch. 

7  E 
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The  length  of  the  head  is  Si  in  the  total,  measured  to  the  eentie  of 
the  posterior  margin  of  the  caudal ;  the  depth  at  occiput  is  a  little 
less  than  the  length  of  the  head.  The  diameter  of  the  eye  is  ^  of  the 
length  of  the  head.  The  forehead  between  the  eyes  is  ardied,  not 
trenchant.  The  angle  of  the  mouth  is  opposite  the  posterior  maipi 
of  the  orbit.  The  card-like  teeth  of  the  jaws,  vomer  and  palatals  aie 
rather  large,  recurrous ;  those  of  the  tongue  velvety.  The  grestest 
vertical  diameter  of  the  body,  in  front  of  the  first  dorsal,  slighdf 
exceeds  the  length  of  the  head.  No  immoveable  spine  is  perceptible 
in  front  of  the  first  dorsal  fin.  The  anterior  third  of  the  lateral  boe  is 
a  little  arched,  the  rest  nearly  straight.  The  first  dorsal  is  small :  its 
height  but  ^  of  the  greatest  vertical  diameter  of  the  body ;  the  point 
of  the  second  dorsal  is  more  than  double  the  height  of  the  former.  Tbe 
length  of  the  ventrals  equals  that  of  the  head ;  the  anterior  half  of  the 
fifth  ray  is  connected  to  the  abdomen  by  a  membrane.  The  length  of 
the  pectorals  is  ^  of  that  of  the  body,  the  caudal  not  indnded.  The 
caudal  lobes  are  i  of  that  distance.  Single  individuals  occur  lareij 
at  Pinang.  This  species  greatly  resembles  Seriola  nigrqfaseiahts 
(Buppell,)*  from  which  it,  however,  may  at  once  be  distinguished  bj 
the  remarkably  shorter  distance  between  the  first  and  second  doreaL 

Gen.  Lactarius,  C«v.  and  Fal.  1833. 
(Platylepis,  Swainson  1839.) 

Differs  from  Seriola  in  having  one  or  two  long  archf d  teeth  on  each 
side  of  the  symphysis  of  the  upper  jaw ;  in  having  a  single  series  of 
fine  teeth  in  the  lower,  and  on  the  symphysis  one  or  two  longer  ones ; 
and  in  the  absence  of  free  spines  in  front  of  the  anal  fin. 
Lactarius  delicatulus,  Cuv.  and  Yal. 

Scomber  lactarius.  Bl.-Schn.  31,  No.  26. 

Russell  CVIII,  Chundawah. 

Seriola  lactaria,  Cuv.  R,  A.  II.  206. 

Lactarius  delicatulus,  Cuv.  and  Yal.  IX.  238.  PL  261. 

Platylepis  lactaria,  Swainson,  II.  247. 

Lactarius  delicatulus,  Richardson  Report  1845,  272. 

Lactarius  delicatulus,  Bleeker :  Verb.  Bat.  Gen.  XXII.  4. 

Head  above,  back  and  sides  to  the  lateral  line  greenish  grey  or  lead 

*  Stn.  Nometu  tuffrqfiuciahu,   Ruppell.   Atlas,   82  PI.  24,  F%.  l.Smti* 
ruppelH,  Cuv.  and  Val.  IX.  216. 
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coloured ;  the  rest  shining  silvery ;  a  black  spot  at  the  upper  part  of 
the  posterior  margin  of  the  opercle;  fins  hyaline,  marginal  half  of 
dorsals  and  caudal  minutely  dotted  with  black.  Iris  silvery,  upper 
half  of  orbital  margin  black. 

D  8—1/21  or  22,  C  17|,  A  3/^5,  26  or  27,  V  1/5,  P  16,  Br.  VII. 

Habit. — Sea  of  Pinang^  Malayan  Pemntula  Singapore. 

Coromandel,  Bay  of  Bengal,  mouths  of  the  Ganges,  Mala- 
bar, Java,  Madura, 

Total  length  :  4f  inch. 

The  length  of  the  head  is  ^  of  the  total,  measured  to  the  centre  of 
the  posterior  margin  of  the  caudal ;  the  diameter  of  the  eye  is  3^  in 
the  length  of  the  head.  The  greatest  vertical  diameter,  in  front  of  the 
first  dorsal,  equals  the  length  of  the  head.  The  lateral  line  follows  at 
the  upper  third  of  the  body  the  outUne  of  the  back.  The  scales  of 
the  lateral  line  and  the  body  are  rather  large,  orbicular,  very  thin  and 
deciduous.  This  species  is  excessively  numerous  at  all  seasons.  It  is 
eaten  both  fresh  and  dried. 

GsN.  Stromateus,  (JrtediJ  LinnS.  1748. 

Yential  fins  none ;  dorsal  single  with  the  spines  hid  in  the  anterior 
margin ;  vertical  fins  covered  with  scales. 

Stromateub  NIGER,  Bloch. 

Stromateus  paru,  Bloch  PL  160. 

Stromateus  niger,  Bloch  PI.  422. 

Stromateus  paru,  Linn^:  Syst.  1148. 

Stromateus  paru,  Shaw  IV.  p.  108,  (Bloch  PL  160.) 

Stromateus  niger,  Shaw  ibid.  111. 

Stromateus  niger,  Russell,  p.  35,  No.  XLIII.  Nalla  Sandawah. 

Stromateus  niger,  S.  paru,  Cnv.  R.  A.  II.  213  (') 

Stromateus  niger,  Cuv,  and  Val.  IX.  385. 

Stromateus  nijger.  Cantor:  Ann.  and  Mag.  N.  H.  IX.  15. 

Stromateus  niger,  Richardson  Rep.  1845,  272. 

Stromateus  niger,  Bleeker :  Verb.  Bat.  Gen.  XXII.  4. 

Bawar  or  Bawal  tumbak  of  the  Malays. 

Head  above,  back  and  sides  dark  greyish  brown  with  blue  reflec- 
tions ;  cheeks,  operdes  and  abdomen  silvery  light  bluish  grey  or  pale 
neutral  tint ;  dorsal  and  anal  silvery  bluish  grey,  blackish  towards  the 

7  E  2 
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margiin ;  pectorals  and  caudal  yellowish  light  giej,  edged  with  bla^iih. 
Iris  silvery  blackish  or  brownish  blue^ 

D  1/42  or  43,  C  17|,  A  1/37  or  38,  P  23,  Br.  VI.  (VU  t) 

Habit. — Sea  of  Malayan  Penineula  and  lelande. 

Chusan,  Macao  Coromandel,  Bay  of  Bengaly   Bombaj, 

Java,  Cdebes,  Madma. 

Total  lbnoth  :  1  foot. 

The  length  of  the  head  is  3}  in  the  total,  measured  to  the  centre  of 
the  posterior  margin  of  the  caudal.  The  diameter  of  the  eye  is  |  of 
the  length  of  the  head.  In  each  jaw  appears  a  single  series  of  exees- 
siyely  minute  teeth.  The  greatest  vertical  diameter  of  the  body,  from 
th^  middle  of  the  point  of  the  dorsal  to  the  anal,  is  a  little  less  than  \ 
^  the  total  length.  The  lateral  line,  at  the  upper  third  of  the  body, 
follows  the  outline  of  the  back  to  a  little  in  front  of  the  dorsal,  tnat 
whence  it  proceeds  straight  to  the  caudal.  It  is  raised,  like  a  thia 
cord ;  the  tidl  is  distinctly  keeled.  The  dorsal  fin  is  preceded  by  bar 
or  five,  the  anal  by  four  short  spines,  which,  however,  are  eompkld^ 
hid  by  the  integuments.  The  length  of  the  falcated  peetoraJsisa 
little  more  than  2^  in  the  total.  The  lobes  of  the  caudal  equal  the 
length  of  the  head.  This  species,  **  the  black  poo^fret"  is  at  all  aea» 
sons  taken  in  abundance  in  the  Straits  of  Malacca,  where,  however,  k  b 
considered  inferior  to  Stronutteue  einensUt  "  the  white  powifretJ*  la 
dried  state  it  is  largely  exported,  and  thus  it  appears  in  the  beaaars  of 
Hindustan,  which  are  chiefly  supplied  from  Bombay. 

Stromatbus  sinensis,  Euphras^ 

Stromateus  sinensis  Euphrasia :  Act.  Acad.  Stockh.  IX.  49,  Tab.  9. 

Stromateus  atoo-koia,  Russell,  p.  35.  No.  XLIV.  Atoo  Roia. 

Stromateus  albus,  Cuv.  R.  A.  II.  213  (') 

Stromateus  albus,  Cuv.  and  Val.  IX.  388. 

Stromateus  atous,  Cuv.  and  Yal.  1.  c.  389. 

Stromateus  albus.  Cantor,  Ann.  Nat.  Hist.  IX.  15. 

Stromateus  atous,  Richardson  Report  1845,  273. 

Bawar  or  Bawal  chirmiu  of  the  Malays. 

Toung,  Head  above  and  back  reddish  brown ;  rest  of  the  body  and 
fins  lighter,  silvery,  with  a  mixture  of  ventral  tint,  lilae  or  blue ;  doml 
anal,  and  caudal  with  the  marginal  half  blackish  ^  everywhere  wink 
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brown  dots  of  different  sizes :  the  Urger  with  a  sihefy  point  in  the 


AdmlU  Head  aboTe»  back  and  sides  to  the  lateral  line  deep  neutral 
tint ;  rest  of  the  body  with  a  mixture  of  brownish  grey  with  metallic 
reflection,  Hghter,  sOrery  towards  abdomen  ;  everywhere  dotted  as  the 
yoimg  ;  large  patches  of  milkwhite  naked  skin,  where  the  scales  have 
disappeared ;  fins  silvery  grey,  marginal  half  blackish ;  cavity  of  the 
mouth  and  tongue  pale  bluish  grey  with  brown  dots,  silvery  in  the  centre. 
Iris  reddish  silvery  or  copper-coloured,  minutely  dotted  with  brown. 

D  1/43  to  46,  C  17|,  A  1/39  to  42,  P  26  or  27,  Br.  VI. 

Habit. — Sea  of  Malayan  Peuineula  and  Islands, 

Coromandel,  Bay  of  Bengal,  Macao,  Chusan. 

TCXTAJ.  LENGTH  :    10  ioch. 

The  length  of  the  head  is  4^  in  the  total,  measured  to  the  centre  of 
the  posterior  margin  of  the  caudaL  The  diameter  of  the  eye  is  a  little 
less  than  ^  of  the  length  of  the  head.  The  lower  jaw  projects  a  little 
beyond  the  upper :  in  both  appears  a  single  close  series  of  excessively 
minate  teeth.  The  thread-like  lateral  line,  at  the  upper  fifth  of  the 
body,  follows  the  outline  of  the  back  to  the  termination  of  the  dorsal 
fta,  from  whence  it  proceeds  straight,  along  the  upper  third  of  the  tail 
to  the  caudal.  The  scales  of  the  body  are  small,  orbicular  and  so 
deciduous  that  the  fish  generally  appears  with  large  patches  of  milk- 
white  naked  skin.  The  greatest  vertical  diameter  of  the  body,  from 
the  middle  of  the  point  of  the  dorsal  to  that  of  the  anal  fin,  eiceeds  by 
-^  half  the  total  length.  The  pectorals  are  broad,  pointed  but  not 
falcated,  and  project  from  the  body ;  their  length  is  3^  in  the  total. 
The  length  of  the  broad  triangular  caudal  lobes  equals  that  of  the  head. 
Both  the  dorsal  and  anal  fin  are  preceded  by  four  spines  completely 
hidden  by  the  integuments.  As  in  Stromaieus  fiatola^  Linn^  and  in 
8m  argenteusf  Bloch,  the  fleshy  oesophagus  is  armed  with  numerous 
bony,  barbed,  spines  or  teeth.  In  the  stomach  of  those  examined  ap- 
peared remains  of  fishes.  This  is  par  excellence  the  *'  white  pomfret*^ 
of  the  Straits  Settlements  and  Madras,  *'  pample  blanche'*  of  Pondi- 
eherry.  It  is  justly  renowned  for  its  flavour,  but  it  requires  to  be 
fireshiy  taken  when  used.  In  the  Straits  and  on  the  Coromandel  Coast 
it  is  abundant  at  all  seasons.  At  the  Sandheads  in  the  Bay  of  Bengal, 
(21^  N.  L.)  it  occurs,  but  less  numerously.    Russell  happened  seldom 
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to  see  this  species  and  considered  it  veiy  inferior  to  the  "6/«db*' 
{StromatettB  niger^  Bloch)  or  ''  white  pomfret**  bj  which  latter  Ras- 
sell  means  Stromateus  argenteus^  Bloch.     (Rossell  p.  34.) 

StROMATBUS  AR6ENTStJ8»   Bloch. 

Stromateus  argeuteus,  Bloch,  PI.  421. 

Stromateus  argentens,  Shaw  IV.  )10. 

Stromateus  argenteus,  Russell  p.  31,  35,  No.  XLII.  Telia  Sandavt. 

Stromateus  Candidas,  Cuv.  R.  A.  II.  213  (') 

Stromateus  candidus.  Cut.  and  Val.  IX.  391. 

Stromateus  argentens.  Cot.  and  Val.  IX.  393. 

Stromateus  securifer.  Cut.  and  Val.  IX.  394,  PI.  273  (Taung.) 

Stromateus  candidus,  Bdlanger,  369,  PL  II.  Fig.  2. 

Stromateus  securifer.  Cantor  Ann.  Nat.  Hist.  IX.  15. 

Stromateus  securifer,  Richardson  Report  1845,  273. 

Stromateus  candidus,  Bleeker :  Verh.  Bat.  Gen.  XXII.  4. 

Head  aboTe  back  and  sides  to  the  lateral  line  neutral  tint  with  pur- 
ple reflections ;  sides  of  the  head  and  body  beneath  the  lateral  hoe 
silTery  grey,  cTery where  with  minute  black  dots,  disposed  on  the  sides 
of  the  occiput,  and  the  upper  half  of  the  body  so  as  to  produce  alternale 
indistinct,  blackish  and  siWery  grey-undulating,  irregular  lines;  aa 
the  upper  part  of  the  opercle  an  irregular  black  spot ;  ahdomen  silveij 
white ;  dorsal  and  anal  silTery,  minutely  dotted  with  black  so  as  to 
render  the  point  and  marginal  half  blackish ;  caudal  and  pectorals  y^ 
lowish  white,  minutely  dotted  with  black  so  as  to  make  the  posterior 
half  and  the  margins  blackish  ;  caTity  of  the  mouth  and  tongue  as  ia 
S,  eineneis.     Ins  siWery,  minutely  dotted  with  black. 

D  9—1/39  to  43,  C  17^,  A  6—1/34  to  38,  P.  25,  Br.  VI. 

Habit. — Sea  of  Malayan  Peninsula  and  Islands. 

Malabar,  Coromandel,  Bay  of  Bengal,  Macao,  Chussa, 

Java,  MadoiB. 

Total  length  :  9  inch. 

The  length  of  the  head  is  4^  in  the  total,  measured  to  the  centre  of 
the  posterior  margin  of  the  caudal.  The  diameter  of  the  eye  is  3}  ■■ 
the  length  of  the  head.  The  muzzle  is  a  rounded  protuberance  mhtA 
considerably  projects  beyond  the  mouth.  Both  jaws  haTe  a  sio^ 
close  series  of  excessively  mioute  teeth.     The  naked  skin  of  the  upper 
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part  of  the  head  and  the  anterior  part  of  the  back  is  longitudinally 
wrinkled.  The  lateral  line  follows  a  similar  course  to  that  of  S,  ehu 
nentie,  and  the  scales  of  the  body  are  eqoally  deciduous.  The  points 
of  the  dorsal  and  anal  are  more  falcated  and  as  well  as  the  lobes  of  the 
candal  and  the  pectorals  more  elongated  than  in  the  former  species. 
The  length  of  the  point  of  the  anal,  slightly  exceediog  that  of  the 
dorsal,  equals  the  pointed  pectorals  which  as  well  as  the  caudal  lobes 
are  ^  of  the  total  length.  The  greatest  vertical  diameter  of  the  body 
between  the  commencement  of  the  dorsal  and  anal  fin,  exceeds  by  ^ 
half  the  total  length.  The  dorsal  fin  is  preceded  by  nine  truncated 
processes  of  which  each  has  one  forwards  and  one  backwards  directed 
spine ;  the  anal  is  preceded  by  six  similar  ones,  differing,  however,  in 
having  the  longer  spine  pointing  backwards.  In  young  individuals  these 
spines  are  much  more  distinct  than  in  the  adult,  and  in  this  stage  the 
fish  has  been  described  as  Siromateus  securtfer. — Stromateus  argen- 
teu9,  Euphras^n, — Stromateus  aeuleatus,  Bloch- Schneider,  is  pro* 
bably  also  the  young  of  this  species.  In  the  adult  fish  the  anterior 
two  or  three  of  the  truncated  dorsal  processes  are  completely  hidden 
by  the  integuments,  and  the  rest  are  barely  piercing  the  back,  so  as  to 
be  more  readily  felt  than  seen.  Although  they  escaped  the  observa* 
tioaof  Bloch,  Rnasell  correctly  identified  his  No.  XLII.  Telia  8an^ 
dawa,  with  Bloch's  PL  421.  In  the  Straits  Settlements  as  well  as  at 
Madras,  also  this  species  is  denominated  the  "  white  pomfret."  In 
abundance  and  excellence  it  vies  with  jS.  sinensis. 

Stromateus  cinersus,  Bloch* 

Stromateus  cinereus,  Bloch  PL  420. 

Stromateus  einereus,  Shaw  IV.  109* 

Eussell  XLV.  Sudi  Sandawah. 

Stromateu.  s.di.         1  ^^^^^„  ^  35 

Stromateus  isinereus,   i 

Stromateus  ggiseus,  Cuv.  R.  A.  II.  213  (') 

Stromateus  griseus,  Cuv.  and  Yal.  IX.  395. 

Head  above,  back  and  sides  to  the  lateral  line  lead  grey ;  cheeks  and 
•peides  silvery,  slightly  dotted  with  black ;  an  irregular  black  spot  on 
the  upper  part  of  the  operele ;  sides  beneath  the  lateral  line  silvery 
grey ;  abdomen  silvery  white ;  dorsal  and  anal  silvery  grey,  minutely 
dotted  with  black ;  their  elongated  points  and  margins  blackish ;  caudal 
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yellowish  white,  minutely  dotted  with  black,  margins  and  posterior  part 
of  the  lobes  blackish ;  pectorals  bnff,  upper  margin  and  posterior  lulf 
minutely  dotted  with  black ;  cavity  of  the  mouth  and  tongue  as  in  i9. 
4inemi9.    Iris  silvery,  orbital  half  lead  grey. 

D  7  or  8—1/39  to  41,  C  17t,  A  5—1/32  to  39,  P  23  to  25,  Br.VL 
Habit. — Sea  of  Malayan  Penituula  amd  Islands. 
Ooromandel,  Bay  of  Bengal. 

Length  of  the  body,    • 4  inch. 

,,       of  the  lower  caudal  lobe,    4    „ 


Total  length  :  8  inch. 

The  length  of  the  head  is  ^  of  the  total,  measured  to  the  centre  «f 
the  posterior  margin  of  the  caudal.  The  diameter  of  the  eye  is  |  of 
the  length  of  the  head.  The  muizle  forms  a  large  rounded  pnrtate* 
ranee  projecting  over  the  mouth*  Each  jaw  has  a  dose  series  of  eioes- 
sively  minute  teeth.  The  lateral  line  is  situated  as  in  8.  nnauii  mk 
arffenteus.  The  scales  of  the  body  are  small,  orbicular  and  se  deaAi- 
ons  that  the  fish  generally  appears  scidelesa.  The  truncated  pm- 
oesses  preceding  the  dorsal  and  anal  fin  resemble  those  of  S,  myeaf 
teuSf  from  which  the  present  may  readily  be  distinguished  by  the  fir 
greater  elongation  of  the  lower  lobe  of  the  caudal,  and  of  the  h^natd 
point  of  the  anal  fin.  The  falcated  point  of  the  dorsal  equals  ths 
length  of  the  pointed  pectorals,  which  are  2f  in  the  total  length.  Ite 
upper  caudal  lobe  is  but  \  of  the  lower,  which  equals  the  length  of  tte 
body,  the  caudal  not  included.  The  length  of  the  falcated  point  of 
the  anal  fin  in  some  individuals  equals  the  lower  eaudal  lobe^  ia  othm 
it  is  but  }  of  the  latter.  '  The  greatest  yertical  diameter  of  the  bsdf, 
between  the  commencement  of  the  dorsal  and  anal  fin,  exceeds  by  \ 
half  the  total  length.  At  Pinang  this  species  is  as  abundant  ss  tU 
preceding,  but  probably  from  its  inferior  size  it  is  eonsideied  soB^ 
what  inferior  in  quality.    At  the  Sandheads  it  occurs  raidy. 

6en«  Cyrtxjs,  Block  1787. 

Body  compressed;  back  greatly  elevated  with  several  smaH tits' 
chant  blades  in  front  of  the  dorsal ;  between  the  yentrak  on  the  f^ 
a  horaontid,  backwards  directed  spine;  scales  ezcessivdy  misol^ 
tr.».p««nt :  rib.  dilated,  convex,  foming  nog,  in  contact  irid.  <«k 
odier  and  producing  a  conical  cavity. 
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CyRTUS   IMDICU8,    Blocfa. 

Kartns  indiens,  Bloch  PI.  169. 

M.  I 

(Female  f) 


Kartm  indicas,  Linn^«  Syst.  1184.  I 


Kurtos  blochii,  Lac^p,  II.  516  and  517. 

Kortiis  indicus,  Shaw  IV.  185,  PL  25. 

Bnaaell  XLYIII.  Somdrum  Kara  Mooddee.  (MdU  f) 

Kartns  indicas.  Cut.  R.  A.  II.  215.  (Female?) 

Kurtos  comutus,  Ct.  1.  c.  (Male  ?) 

Knrtus  blochii,  Cut.  and  Val.  IX.  421,  PI.  277.  (FemaU  f) 

Kurtus  comutos.  Cut.  and  Val.  IX.  426.  (Male  ?) 

Kurtos  blochii,  Swainson  II.  253. 

Kurtos  blochii,  Bleeker :  Verb.  Bat.  Gen.  XXII.  4. 

Head  aboTe  and  body  flesfa-eoloured,  hemitransparent ;  back  minutely 
and  doaely  dotted  with  black,  forming  immediately  behind  the  occiput 
a  large  rounded  spot,  from  which  in  some  (the  males?)  projects  the 
black,  downwards  arched,  horn-like  process ;  opercles  and  jaws  silTery, 
with  steel  blue  reflections ;  abdomen  silTcry  with  rose-coloured,  lilac 
and  golden  reflections ;  pectorals  and  Tcntrals  whitish,  the  rest  of  the 
fins  pale  reddish  or  whitish  yellow,  minutely  dotted  with  black.  Iris 
iilTerj,  upper  orbital  mai^  blackish. 

D  8—2/13,  C17f  A  2y«3  or  34,  V  1/5,  P  23,  Br.  VII. 

Habit. — 8ea  of  Malayan  Penhuula  and  lelande. 
JsTa,  Madura,  Coromandel,  Sandheads. 

Total  lsngth  :  5  inch. 

The  length  of  the  head  in  a  straight  line  from  the  symphysis  of  the 
lower  jaw,  is  ^  of  the  total,  measured  to  the  centre  of  the  posterior  mar- 
^  of  the  caudal,  but  taken  obliquely  upwards  to  the  membranous 
angle  of  the  operde,  it  is  but  \  of  the  total,  and  equals  the  depth  at  occi- 
put The  diameter  of  the  eye  is  }  of  the  former  length  of  the  head. 
In  each  jaw  is  a  band  of  card-like  teeth :  in  the  upper  immediately 
under  the  symphysis  is  a  naked  excaTated  space,  which  receives  from  the 
lower  a  corresponding  protuberance,  coTcred  with  teeth ;  on  the  vomer 
and  the  palatab  appears  a  single  series  of  excessively  minute  velvety 
teeth.  On  the  inferior  margin  of  the  preopercle  appear  three  strong 
backwards  arched  spines,  of  which  the  posterior  is  the  longest  and 
somewhat  removed  from  the  others.    The  angle  of  the  opercle  projects 
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far  back,  and  is  exceasivelj  thin,  membranous,  supported  by  four  orfire 
backwards  radiating  rays,  the  points  of  which  are  exposed*  In  thoae^ 
supposed  by  Guyier  to  be  males,  projects  immediately  behind  the  oeo- 
pnt  a  homelike,  compressed  process,  broad  at  the  base,  somewhat  atte- 
nuated, but  truncated  at  the  apex.  It  is  arched,  placed  hoiixontnllj, 
with  the  apex  bent  downwards.  On  the  upper  margin,  dose  to  the 
apex  appear  four  minute  spines.  The  two  first  dorsal  spiny  proeeises 
immediately  behind  the  hom.like  one,  are  very  minute,  triaagukr,  with 
the  point  directed  backwards ;  the  third  is  truncated  with  a  minute  spine 
in  front  and  behind ;  the  fourth  is  much  larger  and  consists  of  a  forwardi 
directed  spine ;  the  succeeding  four  spines  gradually  increase  and  are 
all  directed  backwards.  The  dorsal  fin  is  preceded  by  two  spines  rf 
which  the  anterior  is  ^  of  the  second,  which  agun  is  ^  of  the  length  of 
the  first  ray.  The  greatest  yertical  diameter  of  the  body,  in  front  of  tha 
first  dorsal  ray,  is  i  of  the  total  length.  Each  of  the  broad^  excavatfd 
ribs,  from  the  third  to  the  fifteenth  vertebra,  serves  to  form  a  conical, 
funnel-shaped  cavity,  very  pointed  towards  the  tail.  The  broad  truncated 
lower  extremity  of  each  rib  is  striated,  so  as  to  appear  as  if  fnDgcd» 
The  stomach  is  a  rounded,  rather  capacious  sac,  generally  expanded  bj 
remains  of  Cruitaeea  ;  the  liver  is  small,  divided  in  two  lobes ;  tha 
gall  bladder  and  the  spleen  excessively  minute.  The  narrow  iutcatiDal 
canal  forms  two  circumvolutions  :  its  length  is  about  ^  of  the  length 
of  the  fish.  In  the  Straits  of  Malacca  and  the  Bay  of  Bengil 
as  far  as  the  mouths  of  the  Ganges,  it  is  excessively  numerous  at  all 
seasons.  Individuals  with  the  horn-like  process  are  far  less  numerons 
than  those  without  it.  Large  quantities  are  dried,  and  consumed  bj 
the  natives  of  India.  Plate  277  of  Curier  and  Valenciennes  represeBti 
the  fish  much  too  red. 

Gen.  Equtjla,  Cuvier  1817. 

Body  compressed  ;   dorsal  undivided  ;    snout  greatly 
edges  of  back  and  abdomen  dentated  along  the  fins. 

EuuvLA  CABALLA,  Cuv.  and  Yal. 

Scomber  equnla,  Forskal,  Faun.  Arab,  58,  No.  77.        • 
Centrogaster  equnla,  Linn^ :  Syst.  1337. 
Caesio  poulain,  Lac^p.  III.  90. 
Russell  LXII.  Toltah  Karah  ? 
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Scomber  eqaula,  Shaw,  IT.  596. 

Eqaula  caballa,  Cuv.  and  Val.  X.  73. 

Eqaula  caballa,  BuppcU:  Neue  Wirbelth,  Fische,  51. 

Eqaula  caballa,  Bleeker :  Verb,  Bat.  Gen.  XXII.  5. 

Head  aboTe  and  back  silvery  pale  green,  minutely  dotted  with  black  ; 
the  rest  of  the  head  and  body  shining  silvery ;  muzzle  above  greenish 
grey,  minutely  dotted  with  black  ;  dorsal  and  anal  spines  pale  Silvery 
irridescent,  and  as  well  as  their  membranes  sparingly  dotted  with 
black ;  the  base  of  the  dorsal  and  anal  membrane  pale  reddish  yellow, 
the  rest  hyaline,  the  margin  of  the  dorsal  blackish  ;  caudal  yellowish 
white,  minutely  dotted  with  black,  so  as  to  render  the  posterior  margin 
blackish ;  ventrals  white,  reddish  yellow  at  the  base  and  with  a  few 
black  dots ;  pectorals  hyaline,  blackish  silvery  outside  along  the  root, 
pn  the  innerside  and  in  axilla  black.     Iris  silvery,  orbital  half  blackish. 

D  8/16  or  7/17,  C  17f  A  3/14  or  15,  V  1/5,  P  18  or  19,  Br.  V. 

Habit. — Sea  cfPinang,  Singapore, 

Bed  Sea,  Bombay,  Malabar,  Guam,  Goromandel,  Java, 

Sumbawa,  Madura. 
Total  length  :  6  inch. 

The  length  of  the  head  is  3f  in  the  total,  to  the  centre  of  the 

caudal  margin;  but  with  the  muzzle   protracted  it  slightly  exceeds 

1  of  the  total.     The  diameter  of  the  eye  is  ^   of  the  length  of  the 

bead.    The  narrow  band  of  fine  flexible  teeth  in  the  jaws,  is  almost 

hid  by  the  fleshy  lips.     The  lower  part  of  the  protracted  muzzle  is 

eoBsiderably  arched  downwards.    The  greatest  vertical  diameter  of  the 

body,  in  front  of  the  dorsal  fin,  is  i  of  the  total  length.    The  second 

dorsal  spine  is  broad,  sabre-like,  with  a  sharp  edge,  and  on  each  side 

with  a  narrow  longitudinal  furrow.      The  second  anal  is  shorter, 

butof  the  same  shape.    The  anterior  margin  of  the  third  and  fourth 

dorsal,  and  of  the  third  anal  spine  is  toothed  like  a  saw.    Both  the 

dorsal,  anal,  and  ventral  spines  have  the  posterior  margin  transversely 

•tiiated,  a  structure  also  observed  in  some  species  of  the  Genem 

^pogon^  Lao^p.  and  CAanda,  Buchan,  Ham.    The  succeeding  species 

of  Bqmda  present  the  same  structure  of  these  organs.     The  length 

<^the  second  dorsal  spine  equals  that  of  the  head,  or  \  of  the  greatest 

▼ertical  diameter  of  the  body  ;  the  third  dorsal  is  \  shorter  than  the 

second.    The  second  anal  spine  is  even  broader  than  the  second  dorsal,. 
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bat  shorter,  its  kngth  bat  slightlj  exceeding  that  of  the  third  donsl. 
The  third  anal  is  }  of  the  second.  In  Eqitula  edaUula  (Blodi) 
(Sjn.  Seamier  edentuhu,  Bloch. — E.  ennfera.  Cut.  and  Tal.)  the 
two  spines  are  of  nearly  eqaal  length.  At  Pinang  abgle  individaib 
are  of  rare  oocnrrence. 

EauuLA  BiNDUS,  Cut*  and  Val* 

Russell  LXIV.  Bindoo  Karah. 

Equnla  bindus,  Cav.  and  Yal.  X.  78. 

Young.  Head  above  and  back  silvery  pale  green,  minntely  dotted 
vrith  black,  so  as  to  form  a  blackish  line  along  the  base  of  the  donil; 
rest  of  the  body  shining  silvery;  upper  part  of  operde  steel  blue; 
dorsal  fin  hyaline,  edged  with  black,  upper  third  of  the  second,  third, 
fourth  and  fifth  dorsal  spines  bright  orange;  caudal  pale yellovisk 
minutely  dotted  with  black,  posterior  margin  blackish ;  anterior  thiri 
of  anal  bright  yellow,  the  rest  hyaline ;  ventrals  and  pectorals  whituih ; 
inside  of  the  mouth  and  gill-covers  dotted  with  black.  Iris  silTCij, 
orbital  half  blackish. 

D  8  /1 6,  C  17f  A  3/14.  V  1/5.  P  15,  Br.  V. 

Habit. — Sea  of  Pinang, 
Goromandel. 

Total  length  :  3  inch. 

The  length  of  the  head  is  3^  in  the  total  to  the  centre  of  the  csndil 
margm ;  when  the  muzzle  b  protracted,  it  is  i.  The  latter  projedi 
horizontally,  forming  a  short  truncated  cone.  In  both  jawa  appears 
single  series  of  excessively  fine  setaceous  teeth.  The  diameter  of  fiit 
eye  is  ^  of  the  length  of  the  head.  The  two  small  spines  above  fiit 
anterior  part  of  each  orbit  are  strongly  marked.  The  upper  maigiasf 
the  orbit  is  very  finely  toothed,  but  all  the  cranial  crests  are  smoott. 
Russell's  remark,  that  the  back  before  the  dorsal  fin  feels  serrated  ti 
the  finger,  must  therefore  refer  to  the  upper  marg^  of  the  oHat 
Between  the  interparietal  crest  and  the  first  dorsal  spine  appesiss 
smaller  interspinal  crest,  the  apex  of  which,  however,  does  not  in  tUi 
more  than  in  the  other  species  penetrate  the  integuments.  Tht 
greatest  vertical  diameter  of  the  body,  in  front  of  the  dorsal  fin,  is  i 
of  the  total  length.  The  second  dorsal  spine  is  •)-  of  the  latter,  or  | 
of  the  greatest  vertical  diameter;  the  third  dorsal  ^ine  is  bat  iittii 
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ihorter.  The  second  anal  spine  eqnals  in  length  the  second  dorsal^ 
bat  it  is  a  little  less  hroad ;  the  third  anal  is  f  of  the  second.  The 
fentril  fins  are  remarkabl j  short ;  their  length  eqoals  the  diameter  of 
the  eye;  their  spine  is  distinct,  bnt  slender,  A  single  individual  was 
obaerred  at  Pinang  in  April  1844. 

Equula  splendens.  Cnyier. 

Bnssell  LXI.  Goomorah  Ksrah. 

Equnla  splendens,  Cuvier  R.  A.  II.  212  Q). 

Eqnnla  gomorah.  Guv.  and  Yal.  X.  80. 

Eqnnla  gomora,  Ruppell,  Nene  Wirb.  Fische^  51. 

Head  above  and  back  pale  golden  green,  minutely  dotted  with  black, 
forming  a  blackish  line  along  the  base  of  the  dorsal  fin ;  rest  of  the 
body  silvery  satin ;  the  muzzle  minutely  dotted  with  black ;  a  little 
above  the  lateral  line  an  arched  pale  reddish  line  joining  the  posterior 
third  of  the  lateral,  which  itself  above  borders  a  broad  longitudinal 
pale  reddish  band ;  cheeks  and  opercles  shining  silvery  ;  membrane  of 
dorsal  hyaline,  the  upper  half  between  the  second  and  sixth  spine 
black  t  the  rest  edged  with  black ;  caudal  pale  reddish  yellow,  minutely 
dotted  with  black ;  anal  pale  reddish  yellow ;  ventrals  and  pectorals 
white.    Iris  silvery,  orbital  margin  black. 

D  8/16,  C  17|,  A  3/14,  V  1/5,  P  19,  Br.  V. 
Habit. — Sea  of  Pinang, 

Goromandel,  Malabar,  Red  Sea. 
Total  length  :  4  inch. 

The  length  of  the  head  is  3}  in  the  total  to  the  centre  of  the  caudal 
margin;  with  the  muzzle  protracted,  it  is  3^.  The  latter  projects 
veiy  slightly  downwards,  forming  a  short  truncated  cone.  The  lips 
are  rather  fleshy  and  hide  the  single  series  of  fine  setaceous  teeth. 
The  diameter  of  the  eye  is  a  little  more  than  ^  of  the  length  of  the 
head.  The  greatest  vertical  diameter  of  the  body,  in  front  of  the 
dorsal,  is  2^  in  the  total  length.  The  second  dorsal  spine  is  •)•  of  the 
total  length,  a  litUe  less  than  i  of  the  greatest  vertical  diameter ;  the 
third  dorsal  is  but  little  shorter.  The  second  anal  spine  is  f  of  the 
second  dorsal ;  the  third  anal  alightly  shorter  than  the  second.  Single 
individuals  occur,  but  rarely,  at  Pinang. 
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Equula  daura,  Cnyier. 

Russell  LXV.  Daeer  Karah. 

Eqanla  daura,  Guvier  B.  A.  II.  212,  C). 

Eqnnla  dacer,  Cnv.  and  Yal.  X.  83. 

Young,  Head  above  and  back  light  greenish  grey,  minutely  dotted 
with  black,  forming  a  black  line  along  the  base  of  the  dorsal;  rest  of 
the  body  silvery  satin;  between  the  occiput  and  dorsal  fin  a  luge 
triangular  blackish  spot,  not  descending  to  the  lateral  line ;  from  the 
posterior  angle  of  the  opercle  to  the  caudal  a  pale  yellowiah  loi^ 
tudinal  band ;  cheeks  and  opercles  shining  sUvery,  infraorlntals  black- 
ish ;  dorsal  hyaline^  upper  half  between  the  second  and  sixth  spine 
blackish;  caudal  yellowish  white^  minutely  dotted  with  black;  aul 
and  pectorals  hyaline  ;  ventrals  white.     Iris  silvery,  orbital  half  black. 

D  8/16,  C  17f  A  3/15,  V  Ifi,  P  19,  Br.  V. 

Habit. — Sea  of  Pinang. 

Goromandel,  Ceylon. 

Total  length:  2|  inch. 

The  length  of  the  head  is  3f  in  the  total  to  the  centre  of  the  caodil 
margin ;  when  the  conical,  slightly  downwards  arched  muzzle  is  pro- 
tracted, it  is  3^.  The  diameter  of  the  eye  is  ^  of  the  length  of  the 
head.  The  greatest  vertical  diameter  of  the  body  is  little  less  thia 
^  of  the  total  length.  The  second  dorsal  spine  is  4f  in  the  total 
length ;  the  third  is  but  little  shorter ;  the  second  anal  is  }  of  the 
second  dorsal ;  the  third  anal  is  f  of  the  second.  Single  individoels 
occur  occasionally  at  Pinang.  « 

Equula  filigera.  Guv.  and  Yal. 

Cuvier:  Mem.  du  Mus.  I.  402,  PL  23,  Fig.  1. 

Equula  filigera.  Guv.  and  Yal.  X.  92,  PL  284. 

Equula  filigera,  Swainson  II.  250. 

Head  above  and  back  pale  greyish  green,  minutely  dotted  with  brovn; 
rest  of  the  head  and  body  shining  silvery ;  fins  yellowish  white ;  doisal 
spines  and  their  membranes,  and  the  muzzle  dotted  with  pale  brown. 
Iris  silvery,  orbital  margin  blackish. 

D  8/16,  G  17^,  A  3/14,  V  lyS,  P  19,  Br.  V. 

Habit. — Sea  of  Pinang,  Malayan  Peninsula,  Singapore, 
Moluccas,  Seychelles,  Malabar,  Ceylon. 

Total  length  :  5  inch. 
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The  leDgth  of  the  head  is  3^  in  the  total  to  the  centre  of  the  caudal 
margin ;  with  the  protracted  downwards  arched  muazle  it  is  ^.  The 
diameter  of  the  eye  is  3^  in  the  length  of  the  head.  The  fleshy  lips 
eatiiely  cover  the  narrow  bands  of  setaceous  teeth.  The  greatest 
verticai  diameter^  in  front  of  the  dorsal  fin,  slightly  exceeds  i  of  the 
total  length.  The  second,  slender,  flexible  dorsal  spine  is  by  ^  less 
than  the  greatest  yertical  diameter  of  the  body ;  the  third  is  about  | 
of  die  length  of  the  second  anal ;  it  slightly  exceeds  i  of  the  second 
dorsal,  and  is  of  equal  breadth ;  the  third  anal  is  f  of  the  second*  This 
ipedes  occurs,  but  not  numerously,  at  all  seasons  at  Pinang. 

EaVULA  IN8IDIATRIX,  (Bloch). 

Zens  insidiator,  Bioch,  PL  192,  Fig.  2. 

Zeus  insidiator,  Linn6,  Syst.  1221. 

ZSe  Tua6,  Lac^p.  lY.  575. 

Zeus  insidiator,  Shaw  lY.  284.  PI.  41. 

Equula  insidiatrix.  Guv.  R.  A.  II.  212  ('). 

Equula  insidiatrix,  Cuv.  and  Yal.  X.  98. 

Equula  insidiatrix,  Bleeker :  Yerh.  Bat.  Gen.  XXII.  5. 

Head  above  and  back  metallic  violet,  paler  on  the  sides  towards  the 
hteral  line ;  rest  of  the  head  and  body  shining  silvery ;  head  and  back 
minutely  dotted  with  black,  forming  a  blackish  line  along  the  base  of 
the  dorsal ;  along  the  upper  part  of  the  sides  nine  or  ten  pale  reddish 
brown  vertical  bands,  each  consisting  of  three  or  four  round  or  irre- 
gular spots,  descending  a  little  beneath  the  lateral  line ;  in  some  indi- 
viduals a  blackish  spot  on  the  upper  part  of  the  opercle ;  from  the 
hnrer  part  of  the  orbit  along  the  anterior  margin  of  the  cheek  an 
oblique  black  line^  bordered  b^ind  by  a  sulphur-coloured  one ;  fins 
hyaline ;  caudal  minutely  dotted,  dorsal  edged  with  black ;  cavity  of 
the  mouth  minutely  dotted  with  black ;  internal  surface  of  opercies 
sidphur-coloured,  partially  dotted  with  black.  Iris  silvery,  orbital 
■aigin  black. 

D  8/16,  C  17f  A  3/14,  Y  1/5.,  Br.  lY? 

Habit. — Sea  of  Malayan  Peninsula  and  Islands. 

Surat,  Coromandel,  Malabar,  Bay  of  Bengal,  Mouths  of 

the  Granges,  Java,  Madura. 

Total  length  :  3|  inch. 

The  length  of  the  head  is  i  of  the  total  to  the  centre  of  the  poste- 
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rior  margin  of  the  caudal ;  when  the  slightly  upwards  direeted  tubular 
mouth  is  protracted,  it  is  i  of  the  total.  The  lower  margin  of  the 
preopercle,  particolarlj  the  anterior  part,  is  finely  yet  distinctly  toothed. 
The  diameter  of  the  eye  is  2^  in  the  length  of  the  head.  The  greateit 
vertical  diameter  of  the  body,  in  front  of  the  dorsal,  is  a  little  less  Uian 
i  of  the  total  length*  The  second  dorsal  spine  b  ^  of  the  gretteit 
vertical  diameter  of  the  body.  The  second  anal  spine  is  f  of  the  second 
dorsal ;  the  third  anal  is  ^  of  the  second,  but  much  slenderer.  The 
yentrals  are  very  short,  their  length  somewhat  less  than  the  diameter  of 
the  eye.  The  branchiostegous  membrane  appears  to  have  a  fifth 
excessively  minute  ray.  This  species  is  at  all  seasons  very  abondiot 
in  the  Straits  of  Malacca,  and  numbers  are  dried  and  consumed  by  the 
natives. 

EaUULA  LONGIMANA,  Csutor. 

Head  above  and  back  lead  coloured,  minutely  dotted  with  Uiek 
along  the  dorsal  fin;  rest  of  the  head  and  body  shining  almj, 
slightly  iridescent ;  where  the  operde  and  preopercle  join  above  appcsis 
a  pale  blackish  spot ;  on  the  anterior  part  of  the  side  between  the 
commencement  of  the  dorsal  and  the  anterior  third  of  the  pectonl, 
a  large  rounded  bluish  black  spot ;  fins  hyaline ;  upper  half  of  doml 
membrane,  between  the  third  and  eighth  spine,  indistinctly  spotted  with 
pale  brown.    Iris  silvery,  orbital  half  black. 

D  10/15,  C  17|,  A  4/13,  V  1/5,  P  13,  Br.  V. 

Habit.— iSiea  of  Malayan  Fenimula  and  Mands^ 

Total  lsmgtb  :  4f  inch. 

The  gene^  form  of  the  fish  is  elongated  oblong,  the  greatest  mti- 
cal  diameter  of  the  body,  in  front  of  the  dorsal  fin,  being  |  of  the 
total  length,  measured  to  the  centre  of  the  posterior  margin  of  the 
caudal.  The  length  of  the  head  is  3^  in  that  diatance ;  when  the 
very  little  downwards  protractile  month  is  extended,  it  is  |.  The 
cranial  crests  are  short  and  less  sharp  than  in  the  preceding  speeieL 
No  spines  appear  above  the  anterior  part  of  the  orbit.  The  dismeter 
of  the  eye  is  2^  in  the  length  of  the  head.  The  lipef  are  fleshy,  oovefing 
a  narrow  band  of  minute,  recurvous,  setaceous  teeth,  of  which  theie  ne 
fewer  in  the  lower  than  in  the  upper  jaw.  The  operde  tenninstes 
behind  in  a  very  obtuse,  membranous  ai^le ;  it  u  joined  to  thessh- 
operde  by  an  oblique  line ;  by  a  vertical  to  the  preoperde.    The  latter 
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B  trimgiikry  with  the  posterior  part  very  thin ;  the  posterior  marg:in  is 
mootby  not  toothedi  its  ascending  portion  is  Tertical»  the  lower  ronnded, 
nearly  horixontal ;  the  anterior  margin  is  thick,  forming  a  broad,  ob* 
ikiae  line*    The  interoperde  fits  closely  so  as  to  coTer  the  branchios- 
tegoos  membrane ;  its  lower  margin  is  convex.    The  infraorbitals  are 
eompletely  hid*    The  cheeks,  as  well  aa  the  rest  of  the  head  are  corer- 
ed  with  scales  like  those  of  the  body,  bnt  the  opercles  have  a  scaleless 
tppearance.    The  indistinct  lateral  line  follows  the  outline  of  the  back 
•long  the  upper  third  of  the  body.      It  appears  during  life   to  be 
naked  ;  it  is,  however,  covered  with  large  rounded,  diaphanous  scales. 
They  are  deciduous,  and  the  vertical  diameter  of  the  part  exposed 
exceeds  three  to  four  times  the  horizontal.     All  the  spines  of  the  fins 
are  finely  transversely  striated,  but  not  toothed,  and,  except  the  second 
anal,  remarkably  slender,  transparent.    The  first  dorsal  spine  is  exces- 
sively minute ;  the  second  is  ^  of  the  third,  the  length  of  which 
alightly  exceeds  \  of  the  greatest  vertical  diameter  of  the  body ;  the 
fourth  and  fifth  are  but  little  shorter.    The  second  anal  spine  is  f  of 
the  second  dorsal,  but  much  broader,  sabre-like ;  the  third  anal  is  f  of 
the  second.    The  pectorals  differ  from  those  of  all  the  other  species  by 
bebg  very  elongated  and  falcated  ;  they  extend  as  far  back  as  the  pos« 
terior  third  of  the  dorsal  fin  ;  their  length  is  |  of  the  total.    The  ven- 
trals  are  less  than  |-  of  the  pectorals.    The  caudal  lobes  equal  the 
length  of  the  head.    The  series  of  spines  along  the  base  of  the  dorsal 
and  anal  fin  are  very  small.     In  the  Straits  of  Malacca  this  species  is 
very  abundant  at  all  seasons,  and  quantities,  both  fresh  and  dried,  are 
consumed  by  the  natives. 

Oen.  OazzAi  EUppeU  1835. 
Body  compressed,  with  very  minute  scales ;  mouth  moderate,  greatly 
protractile,  with  a  single  series  of  crooked  teeth  among  which  a  few 
longer  and  stronger  than  the  rest ;  no  teeth  on  the  palatals  nor  vomer ; 
pieoperde  with  a  double  margin ;  the  lower  part  of  the  external  margin 
aerrated ;  otherwise  resembling  Equula^  but  the  series  of  spines  along 
the  base  of  the  dorsal  and  anal  fins  may  be  felti  not  seen* 

GaZZA   EQUtJLAEFORMIS,    Ruppcll. 

Gazsa  equulaeformis,  RuppeU :  Neue  Wirbelth.  Fische,  4,  Tab.   1, 

Fig.  3. 
Head  above  and  back  pale  lead  coloured,  minutely  dotted  with  black ; 
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rest  of  head  and  body  shining  silvery  ;  muzile  and  upper  lip  nunatdj 
dotted  with  black,  the  cheeks  with  pale  blue ;  palate,  floor  of  the  monUi 
and  internal  surface  of  branchiostegons  membrane  minutely  dotted  vitk 
black ;  dorsal  and  anal  spines  pale  steel  blue ;  fin-membranes  hyaline; 
dorsal  between  the  Becond  and  sixth  spine  minutely  dotted  with  blsd[, 
saperior  margin  black ;  posterior  half  of  caudal  minutely  dotted  witk 
black.     Iris  silvery,  orbital  margin  black. 

D  8/16.  C  17^,  A  3/14,  V  1/5,  P  16  or  17,  Br.  V. 

Habit. — Sea  of  Pinanff,  Malayan  Peninsula,  Singaj^ore, 
Massaua  (Red  Sea.) 

Total  length  :  4  inch. 

The  length  of  the  head  is  3^  in  the  total  to  the  centre  of  the  poate- 
rior  margin  of  the  caudal ;  with  the  mouth  protracted  it  is  ^.  Tlie 
diameter  of  the  eye  is  i  of  the  length  of  the  head.  Above  the  anteiior 
part  of  the  orbit  appear  two  minute  spines,  and  behind  them  the  wbde 
of  the  upper  margin  of  the  orbit  is  very  finely  toothed.  The  greatest 
vertical  diameter  of  the  body,  in  front  of  the  dorsal  fin,  slightly  exceeds 
2^  in  the  total  length.  The  second  dorsal  spine  is  2^  in  the  greatest 
vertical  diameter ;  the  second  anal  is  f  of  the  length  of  the  second  dor- 
sal ;  third  anal  is  but  slightly  shorter  than  the  second.  The  superior 
branchiostegons  ray  is  closely  adhering  to  the  gill-cover  ;  the  inferior, 
(the  fifth,)  is  farther  removed  from  the  fourth  than  the  other  four  ate 
among  themselves.  In  the  Straits  of  Malacca  this  species  is  veij 
numerous  at  all  seasons,  and  forms  like  the  rest  an  article  of  food. 

Gen.  Mene,  Lacipkde  1803. 

Month  like  that  of  Equula,  bat  body  more  compressed ;  margin  of 
abdomen  trenchant,  very  convex  owing  to  the  development  of  the  aei- 
pular  and  pelvic  bones,  throwing  the  ventrals  farther  back  than  die 
pectorals ;  profile  of  the  back  nearly  horizontal. 

Mene  maculata,  (Bloch-Schneider.) 

Zeus  maculatus,  Bloch-Schneider,  479,  480,  PI.  14,  Fig.  2. 

Mene  anne-caroline,  Lac6p.  V.  95,  No.  6,  PI.  22» 

Russell  LX.  Ambata  Kuttee. 

Mene  maculata,  Guv.  and  Val.  X.  104,  PL  285. 

Mene  maculata,  Swainson  II.  251. 

Mene  maculata,  Temm.  Schl.  Fauna  Japon.  Pise  127»  PL  LXVIL 

Fig.S. 
Mene  maculata,  Richardson,  Report  1845,  276. 
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Head  above  and  back  greenish  lead  coloured^  paler  on  the  sides 
towards  the  lateral  line ;  rest  of  the  body  silver j  satin ;  above  the 
literal  line  one  or  two  longitudinal  series  of  more  or  less  distinct^ 
rounded,  lead  coloured  spots;  beneath  the  lateral  line  two  similar 
aeries ;  jaws,  cheeks  and  opercles  shining  silvery ;  dorsal  pale  olive 
greyish,  minutely  dotted  with  black  ;  caudal  silvery  at  the  base,  rest 
yellowish  white,  minutely  dotted  with  black  ;  anal  silvery  white ;  ven- 
trals  white ;  first,  elongated  ray,  silvery  at  the  base,  rest  blackish ; 
pectorals  hyaline ;  lips  blackish ;  tongue,  and  internal  surface  of  the 
mouth  dotted  with  black.     Iris  silvery,  orbital  margin  blackish. 

D  4/43,  C  17f  A  31,  V  1/5,  P  16,  Br.  VII. 

Habit. — Sea  ofPinang. 

Java,  Coromandel,  Japan. 

ToTA|.  LENGTH  :  5  inch. 

The  length  of  the  head  is  3^  in  the  total  to  the  centre  of  the  poste« 
Tior  margin  of  the  caudal,  with  the  muzzle  protracted  it  is  2}.  The 
diameter  of  the  eye  is  3^  in  the  length  of  the  head.  The  teeth  are 
excessively  minute,  velvety :  in  the  upper  jaw  their  narrow  linear  band 
suddenly  widens  towards  the  angle  of  the  mouth.  In  the  space  be- 
tween the  interparietal  and  the  interspinal  crest,  in  front  of  the  dorsal 
fin,  appear  in  succession  three  small  fiattened,  lancet-shaped  ossicles. 
The  greatest  vertical  diameter  of  the  body,  in  front  of  the  dorsal  fin, 
is  a  little  less  than  }  of  the  total  length.  In  a  solitary  individual,  ob- 
served in  August  1845  at  Pinang,  the  lateral  line  presents  the  follow- 
ing appearance.  The  short  anterior  part,  consisting  of  three  rather 
large  tubes,  rises  nearly  vertically,  when  it  turns  backwards  under  a 
nearly  right  angle,  and  proceeds  very  close  to  the  back  towards  the 
origm  of  the  dorsal,  where  it  suddenly  disappears.  A  similar  line,  but 
/ormed  of  much  smaller  tubes,  commences  on  the  upper  fifth  of  the 
back,  opposite  the  eighth  dorsal  ray,  and  proceeds,  deviating  a  little 
obliquely  upwards,  to  the  thirty-first  dorsal  ray,  where  it  suddenly 
terminates.  The  length  of  the  first  ventral  ray  is  2\  in  the  total 
length.  The  pectoral  rays  are  remarkably  broad,  compressed,  parti- 
cularly the  second  which  resembles  the  blade  of  a  sabre. 
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FAM.  CHJETODONTID^. 

Gen.  Chjbtodon,  (Artedi)  LinnS  1748. 
Teeth  of  the  jaws  slender,  flexible  and  close  like  the  hairs  of  a  brasb } 
month  very  small,  slightly  or  not  at  all  projecting ;  body  elliptical  or 
nearly  orbicular;  caudal  fin  trnncated ;  12  or  13  dorsal,  3  anal  spbes} 
dorsal  spines  and  rays  continued  in  a  nearly  uniform  curre ;  brancbi' 
oategouf  rays  six. 

ChJBTODON    PRATEXTATUS,    CautOT. 

Plate  III. 

Head  as  fat  as  the  occiput,  gill^x>Ters  and  throat  blaek ;  on  tin 
chin  a  rounded  white  spot ;  a  white  band  round  the  throat  to  the 
angle  of  the  mouth ;  a  second,  also  encircling  the  throat,  obli^odf 
upwards  and  forwards  in  front  of  the  eye  across  the  forehead ;  a  tfaU 
narrow,  backwards  arched  white  line  on  the  forehead  between  thr 
eyes ;  a  broad  white  band  surrounding  the  chest,  narrowing  as  it  w- 
tically  ascends  between  the  preoperde  and  the  eye,  and  contmaeB  tea 
little  in  front  of  the  first  dorsal  spine ;  body  and  the  sealy  part  of  tki 
dorsal  and  anal  fin  light  greyish  brown ;  each  scale  minutely  dottri 
with  blackj  and  on  the  body  with  a  short  central  dark  bar,  rtfleetiDga 
series  of  parallel  lines  ascending  obliquely  backwards ;  dorsal  spisai 
yermilioui  their  membrane  light  greyish  brown ;  margin  of  the  soft  fia 
black  (the  Tcry  point  of  the  rays  colourless,)  beneath  bordered  b?  t 
narrow  white  line,  under  which  a  broad  yermilion  band,  gradoaO^ 
widening  backwards }  in  some  the  latter  u  placed  immediately  nn^ 
the  black  margin,  and  longitudinally  diTided  by  a  narrow  white  fine} 
on  the  anterior  half  of  the  caudal  a  vertical  vermilion  band,  nesKt  a 
narrower  black,  behind  which  the  rest  of  the  fin  is  white ;  anal  spniea 
light  brownish  grey^  membrane  black  ;  margin  of  the  soft  part  hbtf^ 
(the  very  point  of  the  rays  colourless,)  bordered  above  by  a  bnsl 
crescent-shaped  vermilion  band ;  ventrals  black ;  pectorals  browmsh  ar 
blackish  at  the  root ;  the  rays  brownish  white,  membrane  tnmspsiat. 
Iris  milky  white  or  buff. 

D  12/26,  27  or  28,  C  17f,  A  3/20,  21  or  22,  V  Ifi,  P  15  or  !«, 

Br.VL 

Habit. — Sea  ofPinang, 

TqtslL  lbngth  :  b\  inch. 
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The  oatline  of  the  much  compressed  body  is  broad  oval,  deeply 
cmsrgmated  behind  by  the  three  yertical  fins ;  the  profile  descends 
nearly  straight  from  the  dorsal  fin  to  thenarrow^  slightly  elongated  mus- 
ile.  The  greatest  Tertical  diameter  of  the  body,  taken  from  the  root  of 
the  7th  dorsal  spine,  is  •)-  of  the  total  length.  The  length  of  the  head. 
Bearly  equalling  the  height  at  the  occiput,  is  about  i  of  the  total 
length  ;  the  eye  is  situated  a  little  above  the  centre  of  the  longitudinal 
diameter,  but  in  the  centre  of  the  greatest  tertical  diameter  of  the  head ; 
its  diameter  is  ^  of  the  length  of  the  head.  The  mouth  is  slightly 
protractile,  very  small,  the  cleft  being  ^  of  the  length  of  the  head ;  the 
teeth  are  normal ;  the  nostrils  open  near  the  anterior  part  of  the  orbit ; 
the  preopercle  is  narrow ;  near  the  angle  are  a  few  indistinct  crenula* 
tions ;  the  opercle  terminates  in  a  small  flat  membranous  point.  The 
black  ocular  band  is  in  front  bordered  by  the  second  white  band, 
which  obliquely  encirdes  that  part  of  the  head  ;  behind  by  the  poste- 
tior  white  band,  which  from  the  chest  proceeds  vertically  over  the 
preopercle  to  a  little  in  front  of  the  anterior  dorsal  spine.  As  the  pro« 
fie  of  the  head  is  sloping,  the  black  ocular  band  is  nearly  threesided, 
much  broader  above  than  below  the  eye.  The  dorsal  spines  gradually 
ioerease  in  length  till  the  fifth  which,  as  well  as  the  rest,  is  nearly 
equal  f  of  the  length  of  the  head  ;  the  two  anterior  spines  are  exposed  ; 
the  rest  become  gradually  covered  with  scales  which  spread  in  an  ob« 
fique  arched  line,  so  as  barely  to  leave  the  points  of  the  three  last  spines 
visible  ;  the  soft  portion  is  gently  arched,  scaly,  highest  in  the  middle, 
where  the  rays  slightly  exceed  the  length  of  the  fifth  spine.  The 
length  of  the  caudal  fin  is  a  little  more  than  ^  of  the  length  of  the 
head ;  the  posterior  margin  is  straight  when  at  rest,  but  rounded  when 
expanded,  and  then  more  than  double  the  length  of  the  fin  ;  the  ante- 
lior  }  are  covered  with  scales.  The  anal  commences  opposite  the  8th 
or  9th  dorsal  ray ;  the  anterior  spine  is  }  of  the  second  and  third, 
which  in  length  equal  the  fifth  dorsal ;  they  are  gradually  covered  with 
seales»  so  that  of  the  last  one  third  only  is  exposed  ;  the  soft  part  is 
rounded,  scaly,  its  highest  elevation  in  the  middle  equalling  that  of 
the  dorsal.  The  ventrals  commence  opposite  the  termination  of  the 
root  of  the  pectorals  ;  the  length  of  the  spine  is  i  of  that  of  the  head, 
and  }  of  that  of  the  first  ray ;  above  the  root  of  each  ventral  appears  a 
broad  pointed  scale.    The  length  of  the  pectorals  is  a  little  more  than 
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jr  of  the  total.  The  scales  of  the  bodj  are  rounded,  higher  than  lonf^ 
ciliated ;  those  of  the  lateral  line  much  smaller  than  the  rest  andneirij 
triangular ;  the  Une  itself  ascends  backwards  till  opposite  the  Uth  dor- 
sal spine,  from  whence  it  descends,  closely  following  the  back  to  tlie 
termination  of  the  soft  dorsal  fin.  The  lateral  line  follows  a  similsr 
course  in  Chatodon  retieulaitu,  Cuv.  and  Yal.  Of  the  present  species 
two  were  observed  at  Pinang  in  May  1845,  and  in  June  eleven  woe 
taken  together  in  a  fishing  net,  all  nearly  of  equal  size.  T!h» 
fishermen  asserted  the  fish  to  be  an  excellent  article  of  food,  but 
of  rare  occurrence,  and  not  to  attain  greater  dimensions.  Like  other 
species  of  this  and  the  neighbouring  genera,  the  present  expires  imme- 
diately, when  removed  from  its  element.  It  appears  to  be  allied  to 
C.  retieulatus  and  0.  lunula^  Cuv.  and  Yal. 

GxN.  Chelmon,  Cuvier  1817. 
Muzzle  excessively  long,  slender,  formed  by  the  horizontally  elongst- 
ed  intermaxillary  bone  and  the  lower  jaw,  both  of  which  have  ooe 
half  or  two  thirds  united  by  a  membrane,  so  as  to  reduce  the  month  to 
a  small  horizontal  cleft  at  the  extremity  of  the  cylinder ;. teeth  in  both 
jaws  fine,  yelvety ;  in  other  respects  like  ChuBtodon. 

Chelmon  robtratxjs,  (Linn^.) 

Seba.  III.  PL  25,  Fig.  17. 

Ghffitodon  rostratus,  Lin.  Mus.  Ad.  Fr.  I.  61,  Tab.  33,  Fig.  2. 

Chsetodon  rostratus,  Linn^,  Syst.  1244. 

Jacuktor,  Schlosser :  Phil.  Transact,  1764,  39,  PI.  9* 

Chsetodon  rostratus,  filoch.  PL  102,  Fig.  1. 

Chsetodon  enceladus,  Shaw :  Nat.  Misc.  2,  PL  ^7* 

Chsetodon  rostratus,  Shaw  lY.  337,  PL  47. 

Chelmon  rostratus,  Cuv.  R.  A.  II.  190* 

Chelmon  rostratus*  Bennett :  Life  of  Raffles,  689. 

Chelmon  rostratus,  Cuv.  and  Yal.  YII.  87. 

Ground  colour  of  body  and  fins  silvery,  with  one  frontal  and  five  ver* 
tical,  lateral  bands ;  all,  except  the  fifth,  orange  or  brownish  ochreoi^» 
edged  with  blackish  brown,  outside  of  which  with  white ;  the  fronttl 
band  along  the  profile  of  the  head  to  the  point  of  the  elongated  musle; 
the  first  lateral  from  the  occiput  through  the  iris  to  the  throat,*  the 
second  from  between  the  first  and  second  dorsal  spine  over  the  opeide 
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in  front  of  the  pectond  to  the  abdomen  in  front  of  the  Tentrals ;  the 
third  from  the  sixth  and  seventh  dorsal  spine  down  to  the  anus ;  the 
fourth,  the  broadest,  from  between  the  ninth  spine  and  the  tenth  dorsal 
nj  to  between  the  third  anal ;  within  this  hand,  at  the  base  of  the 
soft  dorsal,  a  rounded  black  spot  edged  with  white  ;  the  fifth,  in  front 
of  the  caudal,  black  with  white  margins*  The  soft  dorsal  and  anal 
with  a  black  margin,  the  base  of  which  bordered  by  a  white  line  en- 
closed between  two  black  ones ;  the  anterior  half  of  the  caudal  pale 
ochreous,  the  rest  as  well  as  the  pectorals  and  ventrals  white,  the  latter 
■inntelj  dotted  with  black*  Iris  pale  golden  orange,  longitudinally 
dinded  by  the  ocular  band. 

D  9/29,  C  17i,  A  3/20,  V  1/5,  P'15,  Br.  Y. 

Habit. — Sea  ofSingapore,  Malacca. 

Sea  and  rivers  of  Java,  Sumatra. 

ToTAi.  LBN6TH  :  5f  iuch. 

Numbers  were  observed  in  May  1840,  at  Singapore;  they  were, 
however^  all  dead,  and  their  colours  apparently  somewhat  faded.  The 
iiah  is  considered  excellent  by  the  natives,  and  eaten  both  fresh  and 
dried.  At  Malacca  it  appears  to  be  of  rare  occurrence,  and  at  Pinang 
00  specimen  was  observed  during  upwards  of  four  years  search*  The 
fishermen  judging  from  a  drawing,  asserted  that  they  were  acquunted 
with  the  species,  but  they  invariably  brought  Platax  ocellatus,  Cuv. 
and  Yal.  instead,  which  in  colours  and  their  peculiar  distribution, 
certainly  offers  a  remarkable  resemblance  to  the  present  species. 

Gen.  Diphreutea,'*'  Cantor. 
(Equivalent  to  Heniochus,  Cuvier.J 

The  anterior  dorsal  spines  rapidly  increasing  in  length,  the  third  or 
Ibnrth  filamentous,  sometimes  double  the  length  of  the  body,  resem- 
bling a  coach-whip ;  scales  large. 

DiPHREUTES  MACROLBPIDOTT78,    (LinU^.) 

Chsetodon  macrolepidotus,  Linn6,  Syst.  1247. 
Chsetodon  macrolepidotus,  Bloch,  PL  200,  Fig.  K 
Chcetodon  bifasciatus,  Shaw  IV.  342. 
Heniochus  macrolepidotus.  Guv.  R.  A.  II.  191.  (') 
Henioehus  macrolepidotus,  Cuv.  and  Yal.  YII.  93,  PI.  176. 

"  Ai^pffvH^fi  a  charioteer.  Substituted  for  ffentocAtif,  Carier  1817,  pre«oecapied 
by  HoMcke,  Hiibner  1816.  (Lepidoptera,) 
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Heniochas  macrolepidotus,  Temm.  Mid  Schl.  F«  J.  Pise.  82,  TSdk 

XLIV.  Fig.  K    (Timg,) 

Hemoohus  macrolepidotas,  Richardson^  Report  1845,  246. 

Tcung.  Ground  colour  of  the  head  and  body  milk-white ;  on  the 
upper  part  of  the  muzxle,  as  far  as  the  anterior  opening  of  the  uostrila^ 
a  small  black  rectangular  band  ;  between  the  eyes  across  the  forfefacid, 
a  backwards  pointing  angular  black  band ;  a  broader,  comprising  the 
three  anterior  and  in  some  the  root  of  the  elongated  fourth  denal 
spine,  proceeds  obliquely  downwards  over  the  side  and  posterior  ptit 
of  the  opercle,  from  whence  it  becomes  broader,  spreading  in  frost 
over  the  ventrals,  behind  over  the  spinous  part  of  the  anal,  edging  the 
soft  part ;  a  posterior  black  band,  partially  covering  the  5th,  6th,  7tb 
and  8th  dorsal  spine,  proceeds  obliquely  backwards  over  the  side  cover- 
ing the  posterior  half  of  the  sofl  anal.  The  fourth  elongated,  flexible, 
dorsal  spine  and  its  membrane  milk-white,  minutely  dotted  with  block ; 
rest  of  the  dorsal,  the  caudal  and  pectoral  fins  bright  gamboge  or 
citrine.  Tris  gamboge,  blackish  towards  the  orbit,  divided  by  an  ob- 
lique black  band,  appearing  as  a  continuation  of  the  angular  one  of 
the  forehead. 

D  11/25  or  26,  C  17|,  A  3/18  or  19,  V  1/5,  P  17,  Br.  V. 

Habit.— -iS^ea  ofPinang^  Sir^apore^  Malayan  Peninmda. 

Manilla,  Moluccas,  New  Guinea,  Celebes,  Ceylon,  Ponfr 
cherry.  Isle  of  France,  Mauritius,  Mozambique,  Japan. 

Total  length  ;  6  inch. 

Solitary  young  individuals^  not  exceeding  the  length  given,  occor  it 
all  seasons  at  Pinang. 

Gen.  Ilarches,'*'  Cantor. 
(Equivalent  to  Ephippus,  Custer.) 

Body  oval  or  nearly  orbicular ;  dorsal  fins  two,  or  one  deeply  enitf- 
ginated  between  the  spinous  and  soft  portion ;  the  former  not  covotd 
with  scales,  capable  of  reclining  in  a  groove,  formed  by  the  skin  of  tbe 
back ;  anal  spines  three ;  pectorals  oval. 

Ilarches  orbis,  (Bloch). 

Chfletodon  orbis,  Bloch,  Tab.  202,  Fig.  2. 

Chfletodon  orbis,  Linn^,  Syst.  1244. 

*  l\ipxns%  commander  of  a  troop.     Sabstitnted  for  Bph^MM^  Caner  \Mf 
pre-occupied  by  Ephippium,  Latreille  1802  (Diptertt,) 
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Chtttodon  orbe,  Lao6p.  IV.  458,  491. 

Chstodon  orbis,  Shaw,  IV.  339. 

Ephippns  orbifl,  Cuy.  R.  A.  II.  191  ('). 

£phippii3  orbisy  CuTier  and  Val.  VII.  127. 

Ephippns  orbis,  Swainson,  II.  213. 

Epbippus  orbiSf  Bichardton  Bep.  1845,  245. 

Head  above  and  back  light  greyish  green;  jrides  and  abdomen 
silTery  with  pale  lilac  lostre;  fin-membranes  transparent,  minntely 
dotted  with  black,  giving  the  marginal  half  a  blackish  appearance ; 
dorsal  and  anal  spines  and  their  membranes,  pale  silvery,  the  rays 
yellowiah  white.    Iris  pale  golden,  minntely  dotted  with  black. 

D  8—1/19,  C  17f  A  3/16,  V  1/5,  P  19,  Br.  VI. 

Habit. — 8ea  of  Pinang^  Singapore^  Malayan  Peninsula, 

Malabar,  Tranqnebar,  Pondicherry,  Indian  and  China  Seas. 

Total  length :  5f  inch. 

The  greatest  vertical  diameter  of  the  head  exceeds  by  \  its  length, 
which  is  a  little  less  than  \  of  the  total ;  the  greatest  vertical  diameter 
of  the  body  is  If  in  the  total  length.  The  young  individnals,  like  those 
of  Ilarekes  /aber,  (Brouss.)  are  of  a  less  orbicular  outline  than  the 
adult,  their  greatest  vertical  diameter  being  ^  of  the  total  length.  On 
eadi  side  of  the  centre  of  the  upper  jaw  appears  a  small  pore,  and  on 
each  side  of  .the  symphysis  of  the  lower  two  similar,  the  one  placed 
a  little  in  front  of  the  other.  There  is  besides  a  larger  pore  or  some- 
times two  on  each  branch  of  the  lower  jaw.  The  posterior  margin  of 
the  caudal  fin  is  not  straight,  but  convex  in  the  centre,  above  and 
below  which  it  is  slightly  concave.  In  the  young  the  colour  of  the 
dorsal  membrane,  particularly  the  upper  half  of  the  soft,  the  anal  and 
the  ventral  is  of  a  deeper  black  than  in  the  adult.  Although  indivi- 
duab  occur  at  Pinang  at  all  seasons,  they  are  not  numerous.  The  fish 
tiMraigh  bony,  and  considered  indifferent,  is  by  the  natives  consumed 
both  iresh  and  dried. 

Gen.  Harfochirvs,*  Ca$U&r. 
(Squiealent  to  Drkpans,  Cue.  and  Val.) 

Pectoral  fins  elongated,  falciform,  nearly  reaching  the  base  of  the 
caudal;  outline  of  the  body  almost  quadrangular. 

*  *A^nr,  teytlie ;  x«^>  band.    Sabttitated  for  Drepane,  Cqt.  and  Val.  1831, 
fce-occvpifld  by  Drtptma,  Schrank  1802  (L^pidoptere.) 

7    H 
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HaRFOCBIRUS  PUMCTATlTBy  (LlIUI^. 

Chaetodon  puncUtuBy  Liiin^:  Syst.  1243* 

Ch^todon  faochenr,  Lac^pMe. 

Cheetodon  pancUtus,  Shaw,  lY.  365. 

RuBsell  LXXIX.  Latte. 

Ephippos  punctatos.  Cut.  B.  A.  II.  191  (*)• 

Drepaoe  punctata.  Cut.  and  Yal.  YII.  132,  PI.  179. 

Drepane  punctata,  Swainson  II.  213. 

Drepane  punctata,  Bichardson,  Beport  1845,  245. 

Drepane  punctata,  Bleeker :  Verb*  Bat.  Gen.  XXII.  5. 

Head  and  body  iridescent  silrery  ;  tbe  crest  from  the  oocqmt  to  d» 
dorsal  fin  blackish ;  the  upper  half  of  the  sides  with  more  or  ksi 
regular  Tertical  series  of  small  black  spots ;  in  some  a  small  blaek 
spot  in  the  axilla,  in  others  a  single  oblique  series  of  spots  at  the  bue 
of  the  soft  dorsal ;  spines  and  rays  pale  silvery,  the  anterior  maigiBS  of 
the  first  dorsal  ray  black ;  fin-membranes  whitish  transparent,  the  aedf 
portion  silTery^  the  marginal  minutely  dotted  with  black,  in  some  nfr 
dently  strong  to  impart  a  blackish  appearance  to  the  maiginslhalL 
Iris  silTery... 

D  8—1/20  or  21,  C  17|,  k  3/17,  V  lA  P  17  or  18,  Br.  VI. 

Habit.— iSea  and  estuaries  Finang^  Malayan  Penuuula^  Swgtfoit, 
Coasts  of  New  Holland,  New  Guinea,  Southern  cesstiif 
China,  Java,  Celebes,  lifadura.  Bay  of  Bengal,  Ganptk 
estuaries,  Malabar. 

Total  lsngth  :  1  foot  5  inch. 

The  body  appears  to  become  elongated  with  age :  in  the  adult  tkf 
diameter  from  the  angle  of  the  back  to  that  at  the  oommenoemeoitit 
the  anal  fin  is  about  |>  of  the  length  of  the  body,  the  caudal  not  a* 
eluded.  In  the  young  it  is  something  more  than  f  of  that  diitsiek 
In  the  very  young  individuals  the  occipital  creat  is  dentieolateil,  ui 
they  are  at  all  seasons  numerous  at  Pinang,  but  large  indiridnslioeeBr 
rarely.  In  the  largest  obsenred,  the  length  of  which  b  ^ven  abof^  tk 
rounded  protuberance  of  the  skull  between  the  eyes  is  Teiy  large  nil 
prominent,  and  the  roots  of  the  four  central  caudal  rays  are  enbq^ 
and  joined  together  without  any  intermediate  membrane.  Asiaiir 
enlargement  of  the  occipital  crest  and  some  of  the  bones  occurs  in  Mt 
individuals  of  Platan  arihrilieui,  Cuv.  and  Yal*    The  present  ^mms 
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b  bony  and  insipid.    It  b«  however*  teten  by  the  natives  in  its  firesh 
and  dried  state. 

Harpochirus  IiOmoim anus,  (Bloeh*Schneider.) 

Chietodon  longimanns,  Bloch-Schneideri  231. 

RnsseU  LXXX.  Terla  A. 

Rassell  LXXXI.  Terla  B. 

Ephippns  longimanas^  Cnv.  R.  A.  11.  191  C)* 

Drepane  longimanay  Cuv.  and  Val.  VII.  133. 

Drepaae  longiinana»  Richardson  Report  1845,  245. 

Tonng. — Head  and  body  iridescent  silveiy ;  the  crest  from  the  oc« 
dpat  to  the  dorsid  fin  blackish  ;  the  upper  half  of  the  sides  with  four 
or  five  vertical,  more  or  less  distinct^  lead  coloured  bands.  Fins  like 
H,  ptmetatus.    Iris  silveiy. 

AduU^-^Bodj  uniformly  iridescent  silvery ;  rest  like  the  young. 
Number  of  fin  rays  like  H*  pitneiatui.    • 

Habit.— i$Mr  and  eitnaries  of  Pinanff,  Malayan  Penmnda^  Singa* 
pore. 
Java,  Bay  of  Bengal,  Oangetic  estuaries,  Malabar,  China 

Seas. 

Total  lsngth  :  8f  mch. 

Except  the  colours,  no  external  character  can  be  assigned  to  distin- 
guish the  two  species,  but  anatomical  differences  have  been  pointed 
out  by  M.  M.  Cuvier  and  Valenciennes.  Large  indiriduals  are  rarely 
seen  at  Pinang,  but  there,  as  in  the  mouths  of  the  Ganges,  young  ones 
are  very  numerous.  Daring  life  or  ahortly  after  death,  none  of  those 
examined  presented  the  red  colour  described  by  Russell. 

Gbn.  Cacodozus,*  Cantor. 
fSquwalent  /o  Scatofhaovs,  Cuvier  and  Valenciennes.) 

Four  anal,  eleven  dorsal  spines ;  scales  excessively  smalL 

Cacodozvs  arous,  (Lmn6.) 

Cheetodon  argus,  Linn6,  Syst.  1248. 

Chsetodon  argus,  Bloch,  Tab.  204,  Fig.  1. 

Chsetodon  argus,  Shaw,  IV.  332. 

RnsseU  LXXYIII.  Chiteilloo. 

Chsetodon  pairatalis,  Buchan.  Hamilton,  122,  372,  PI.  16,  Fig.  41. 

^  KoKoSofb^  Ul-npoted.  Sabititnted  for  SemtaphmffUi,  Cav.  tnd  Val.  183U 
pte-occopied  by  Seetepkaga,  M^igen  1802.  (Dipienu) 

7  H  2 
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£phippiis  argtts,  Cut.  R.  A.  II.  191. 

Chsetodon  atroroacolatus,  Bennett :  Ceylon  No.  18. 

Scatophagus  argus,  Cut«  and  VaL  VII.  136. 

Scatophagus  argos,  Richardson  Report  1845,  245. 

Scatophagns  argus,  Bleeker :  Verb.  Bat.  Gen.  XXII.  5. 

Head  above  and  back  silvery  blackish  or  brownish  green,  or  purple, 
lighter  on  the  sides ;  abdomen  whitish  or  yellowish ;  back  and  sides, 
and  in  some  the  operdes,  with  blackish  or  brownish  spots,  in  fonn, 
number  and  size  liable  to  individual  variationa  }  dorsal  and  anal  spises 
and  membranes  silvery,  minutely  dotted  with,  black,  imparting  to  the 
latter  a  more  or  less  intense  colour ;  dorsal,  caudal  and  anal  njt  of 
the  ground  colour  of  the  body,  their  membranes  more  or  less  inteoft 
black,  with  or  without  some  smaller  spots  like  those  of  thebodjs 
ventrals  greyish  or  whitish,  minutely  dotted  with  black;  pectonh 
whitish.  Iris  brown  or  blackish  with  a  narrow  golden  drde  round  tk 
pupil. 

D  10—1/18,  C  17i,  A  4/14,  V  1/5,  P  18,  Br.  VI. 

Habit.— Agones  and  sea  o/Pinangt  Malayan  PanmsuUt^  Stiys- 
pore, 
Malabar,  Ceylon,  Bay  of  Bengal,  Gangetie  estuariesy  Jtn^ 
Celebes,  Madura,  Moluccas,  China  8ea» 

Total  lkivgth  :  10  inch. 

The  young  are  generally  of  more  brilliant  colours ;  m  one  taktn  ii 
the  Joomrah^  one  of  the  months  of  the  Ganges,  the  dorsal  spines  aal 
▼ential  fins  were  of  a  deep  red.  At  Pinang  this  apedea  is  not  vcrf 
numerous.  It  is  eaten  by  the  natives,  though  many  reiect  it  en  •» 
count  of  its  reputed  disgusting  habits.  In  several  examined  ia  the 
estuaries  of  the  Ganges,  and  at  Pinang,  the  stomadi  contained  remsiBS 
of  small  fishes  and  Crustacea.  According  to  Bennett,  it  is  in  Ceyiia 
angled  on  hooks  baited  with  a  kind  of  sea*weed  ('*  Pendah,")  of  whiik 
this  fish  appears  to  be  particularly  fond. 

GxN.  HoiJkCAMTav8»  LaeSpUe  1802. 

With  a  large  backwards  pointed  spme  at  the  angle  of  die  preopcfffey 
the  margins  of  which  are  toothed. 

HOLACANTBUB  ANNVLAUS,  (Bioch.) 

Cbeetodon  annukria,  Bloch.  Tab.  215,  Fig.  2. 
Chtttodon  annularis,  Linn^:  Syst.  1262. 
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Hohcanthe  annean,  Lac^pMe  iy»  526,  533. 

Cluetodoii  atmuUris,  Shaw,  IV.  330,  Pi.  47. 

Bossell,  LXXXVIII.  Sabni  Tchapa. 

HolacanthuB  amitilaris,  Cut.  B.  A.  II.  192  (*). 

Hdacanthas  annularis.  Cut.  and  Val.  VII.  178. 

Ground  colour  of  the  body  and  fins  light  brown  with  golden  lustre, 
darker  on  the  head ;  external  half  of  soft  dorsal  and  anal  blackish ; 
iciles  of  the  body  with  a  central  blackish  spot ;  at  a  little   dis- 
tance above  the  shoulder  and  opercle  a  ring  of  deep  blue,  internallj  and 
eitemally  edged  with  black ;  on  the  body  a  number  of  similarly 
coloured  oblique,  slightly  arched  bands :  the  anterior,  from  the  7th  dor« 
nl  spine,  obliquely  downwards,  terminating  a  little  below  the  ring ; 
the  second  from  the  10th  dorsal  spine  ;  the  third  from  the  4th  dorsal 
ny  joins  the  termination  of  the  two  preceding  bands;  the  succeeding 
ndiate  from  about  the  5th  dorsal,  each  describing   a  larger  arch, 
the  fourth  terminating  opposite  the  point  of  the  opercle ;  the  fifth 
in  the  axilla,  the  sixth,  seventh  and  eighth,  which  latter  passes 
along  the  base  of  the  anal,  terminate  between  the  root  of  the 
pectoral  and  ventral;   the  ninth  passes  vertically  in  front  of  the 
caudal  fin,  spanning  the  soft  anal;  the  tenth  and  eleventh  follow 
the  course  the  ninth.    From  the  orbit  a  short  horizontal  blue  black 
edged  band,  which  on  the  opercle  dirides  in  three  branches,  of  which 
the  lower  passes  obliquely  down  to  meet  the  fourth  of  the  body ;  from 
the  noetrib  to  the  upper  part  of  the  preoperde  another  horiaontal 
ittid.    Dorsal  and  anal  spines  white,  covered  by  the  brownish  mem* 
faane;  caudal,  ventnl  and  pectoral  rays,  light  yellowish  brown,  mem* 
biane  dark  brown ;  the  large  preopercular  spine  white,  the  shallow 
groove  on  the  external  surface  filled  with  a  brown  membrane ;  to  the 
siigfatly  oonvex  upper  margin  is  attached  a  black,  loose  membrane. 
Iris  brownish  golden,  the  orbital  half  speckled  with  black* 
D  13/22,  C  17^.  A  3/21,  V  1/5,  P.  18,  Br.  VI. 
Habit. — Sea  of  Pinang. 

Moluccas*  Malacca,  Pondicherry,  mzagapatam. 

TOTAI.  UNGTH  X    i  foot. 

In  November  1843  a  single  indiridual  was  observed  at  Pinang. 
Prom  the  descriptions  and  figures  published,  it  appears  that  the  num- 
ber and  distribution  of  the  bands  are  liable  to  individual  variations. 
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In  the  one  exnininecl,  the  length  of  the  entire  fonrth  dond  ny 
did  not  exceed  that  of  the  first  ventral,  whereas  it  commonly  projeeb 
hejond  the  caudal  fin.  The  figure  of  Russell  is  defective  in  not 
representing  the  loose  membrane  attached  to  the  superior  conctTe 
margin  of  the  large  spine,  nor  the  dentitions  of  the  margins  of  the 
preopercle. 

Gen.  Plataz,  Cuvier  1817. 
Teeth  setaceous,  external  series  trilobate;  bodj  very  compressed 
and  high;  dorsal  spines  few,  hid  in  the  anterior  margin  of  the  fio; 
anterior  rays  of  dorsal,  anal  and  ventral  fins  elongated,  in  some  faldfoni. 

PlATAX  VB8FERTILIO,  (Bloch). 

Adult. 
Chsetodon  vespertilio,  Bloch.  PI.  199,  Fig.  2. 
Chfletodon  vespertilio,  Linn^,  Syst.  1 257. 
Cheetodon  vespertilio,  Shaw,  lY.  344. 
Platax  vespertilio,  Cuv.  R.  A.  1817  II-  334,  (»), 
Platax  vespertilio,  Ruppell:  Atlas,  143  (Verzeichmss)  Note  5. 
Platax  vespertilio,  Cuv.  R.  A.  1829,  193,  (■). 
Platax  blochii,  Cuv.  and  Val.  VII.  22. 
Pktax  vespertilio  japonicus,  Temm.  and  Schl.  Faun.  Jap.  Pisces,  83» 

Tab.  XLIIL 
Platax  vespertilio,  Richardson,  Report  1845,  245. 
Platax  blochii,  Bleeker :  Verh.  BaUv.  Gen.  XXII.  5. 
Head  and  body  pale  bluish  silvery  brown,  lighter  on  the  cheekf» 
opercles,  throat,  sides  and  abdomen ;  the  scales  minutely  dotted  snd 
edged  with  blackish  brown,  and  sometimes  with  a  few  scattered  smsD 
dark  spots  on  the  sides ;  the  ocular,  pectoral  and  caudal  band  iadis- 
tinct ;  basal  half  of  dorsal  and  anal  fins  like  the  body ;  upper  hsif 
blackish ;  the  rays  whitish ;  caudal  pale  greyish  transparent;  posterior 
margin  blackish ;  ventrals  blackish ;  pectoral  rays  brownish  yeflor, 
with  a  broad  brownish  hand  at  the  base.    Iris  brownish  golden,  veiti- 
cally  divided  by  the  ocular  band. 

D  5/36,  37,  38  or  39,  C.  17J,  A  S/25,  26,  27  or  28,  V  lA  P  17  « 

18,  Br.  VI. 
HjLBiT.—Sea  of  Pinang,  Malayan  Penmnda,  Singtqiore. 

Isle  of  France,  Red  Sea,  Ceylon,  Bay  of  BeogA  (Xm 
Sea,  Japan,  New  Guinea,  Amboina,  Java,  Hadanu 
Total  length  :  7  inch. 
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The  greatest  height*  of  the  body  is  a  little  less  than  }  of  the  total 
length  or  equal  the  distance  from  the  sympliysis  of  the  lower  jaw  to 
the  terminaticm  of  the  dorsal  and  anal  fins. 

YouHO.— *Var.  a. 

Seba  III.  25»  Fig.  15  f 

Chaetodon  pinnatus,  Linn^ :  Mas.  A.  F.  Fl.  33,  Fig*  6  ? 

Cbetodon  pinnatns,  Linn^,  Syst.  1241 1 

Chsetodon  vespertilio,  Bennett :  Ceylon  No.  5. 

Plataz  ehrenbergii,  Cut.  and  Val.  YII.  221. 

Plataz  ehrenbergii,  (Syn*  Tespertilio)  Ruppell :  N.  W.  Fische,  33* 

Plataz  ehrenbergii.  Richardson,  Report  1845,  245. 

Head,  body,  dorsal  and  ventral  fins  light  rust-coloured,  or  reddish 
ochre,  lighter  on  the  sides  and  abdomen,  minutely  dotted  with  black ; 
on  the  forehead  above  the  centre  of  each  orbit  a  brown  dot;  from  the 
occiput  through  the  iris  to  the  ventral  spine  a  more  or  less  distinct, 
often  interrupted,  blackish  brown  band ;  traces  of  a  second  such  from 
the  anterior  dorsal  spine  to  the  pectoral  fin ;  in  some  a  blackish  spot 
at  the  base  of  the  anterior  dorsal  fin  and  a  corresponding  smaller  at 
the  base  of  the  anal ;  a  blackish  spot  at  the  termination  of  the  base 
of  the  dorsal  and  anal  fins ;  caudal  pale  reddish  yellow  with  a  vertical 
reddish  brown  band  at  the  base ;  pectorals  pale  yellow,  in  some  with  a 
brownish  line  along  the  base.  Iris  golden  of  the  ground  colour  of  tho 
body,  vertically  divided  by  the  ocular  band. 

Total  length  from  1^  to  4f  inch» 

YouNO. — ^Var.  B. 

Vhuning  No.  1 99,  Cambing. 

Yalentyn  No.  62. 

Renard  PL  24,  Fig.  129. 

Platax  albipuncUtus,  Ruppell :  Atlas,  69»  Tab.  18,  Fig.  4. 

Phitax  gnttulatus,  Cuv.  R.  A.  II.  193  (*). 

Plataz  gnttuktus,  Cuv.  and  Val.  YII.  227  PL  186. 

Plataz  vespertilio,  Ruppell ;  Neue  Wirbelth.  Fische,  33. 

Head  and  body,  pale  silvery  chocolate  coloured ;  cheeks,  operde, 
throat  and  abdomen  bluish  white ;  on  the  forehead  above  each  orbit  a 
brown  dot;  from  the  occiput   through  the  iris  to  the  ventrals,  a 

*  In  the  present  and  in  the  twd  sacceeding  species,  it  is  calcalated  from  the  first 
dorsal  to  the  first  anal  spine. 
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continued  or  interrapted  dark  brown  band^  or  light  brown  wilh  dnk 
edges ;  from  the  first  dorsal  spine  to  the  pectoral  more  or  leas  dtitiiict 
traces  of  a  second  band ;  on  different  parts  of  the  body  some  scattered 
pearl-coloured  spots,  with  dark  brown  edges  and  of  irregular  8hq»e; 
base  of  dorsal  and  anal  of  the  ground-colour  of  the  body ;  rest  of  thdr 
membranes  bluish  white  dotted  with  blaok;  their  margins  blackbh; 
rays  light  greyish ;  base  of  the  caudal  of  the  ground-colour  of  tbe 
body  with  a  vertical,  forwards  arched,  dark  brown  band ;  rest  of  the  fin 
pale  yellow ;  rentrals  blackish ;  the  fifth  ray  and  its  membrane  wfaitisli, 
minutely  dotted  with  brown;  pectorals  yellowish  white.  Iris  psk 
chocolate  coloured,  with  a  narrow  golden  ring,  vertically  intersected  bj 
the  ocular  band* 

Total  Lknoth  :  If  to  Sf  inch. 

In  individuals  of  the  given  dimensions,  the  greatest  height  eipais 
the  length  of  the  body  to  the  centre  of  the  dark  band  on  the  caudal 
fin,  or  it  is  about  f  less  than  the  total.  The  elongation  of  the  antemr 
dorsal,  anal  and  ventral  rays  is  liable  to  individual  variations^  tbe 
maximum  of  the  two  former  fins  not  exceeding  i  of  the  greatest  hc^bt 
of  the  body.  The  ventrals  never  exceed  f  of  the  greatest  hcigkt. 
On  each  side  of  the  lower  jaw  appear  three  mmute  distant  pores.  la 
the  early  age  the  teeth  of  the  two  or  three  external  series  are  trilobate^ 
but  they  become  blunter  with  age.  At  Pinang  young  individuals  with 
pearl-coloured  spots,  appear  to  be  of  rarer  occurrence  than  the  otben. 


The  intestinal  canal  is  nearly  twice  the  length  of  the  fish ;  of  the 
five  ccecopyloric  appendages  the  three  larger  are  of  nearly  equal  length; 
the  other  two  are  very  minute;  the  air-vessel  is  lanceolate,  my 
thin,  pearl  coloured.  In  individuals  of  all  ages  the  stomach  oontsiaed 
remains  of  fishes  and  crustaoea.  Dr.  Ruppell  adds  Plaiax  gmfrnvdi^ 
Cuv.  and  Val.  (VII.  216)  to  the  synonymes  of  the  present  species. 

Plataz  tbira,  (Forsk&i). 

Chietodon  pinnatus,  Chinens.  Lagerstr.  No.  25? 

Chaetodon  teira,  Forskai,  60  No.  82,  Tab.  XXII. 

Gheetodon  teira,  Bloch,  Tab.  199  Fig.  1. 

Cheetodon  teira,  Linn^,  Syst.  1265. 

Chstodon  teira,  Shaw,  IV.  345,  PI.  48. 

Platax  teira,  Guv.  R.  A.  II.  193  (*). 
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Plataz  tdn,  BAppell :  Atl.  68. 

Platax  teira,  Cav.  and  Yal.  226* 

PUtaz  teira,  RUppell :  Neue  Wirbelth.  Fiache  33,  37. 

Tomiff,  Oround  colour  of  the  body,  dorsal,  anal  and  ventral  fins 
pale  silvery  whitish,  the  scales  edged  with  blackish  brown  or  deep 
parple ;  opercles,  throat  and  abdomen  bluish  white,  minutely  dotted  with 
black  ;  from  the  occiput,  through  the  iris  over  the  ventral  soft  fin  a 
blackish  band;  a  second  from  the  anterior  margin  of  the  dorsal  fin, 
spreading  over  the  dorsal  spines,  continuing  vertically  over  the  posterior 
part  of  the  operde  to  the  abdomen ;  a  third  over  the  posterior  part  of 
tbe  dorsal,  the  body  and  the  anal  fin  and  over  the  base  of  the  caudal ; 
tbe  rest  of  the  caudal  and  the  pectorals  whitish.  Iris  pale  golden,  ver-' ' 
tically  divided  by  the  ocular  band. 

Older.  The  vertical  bands  very  indistinct ;  dorsal,  anal  and  ventral 
fins  bluish  black  or  brown ;  caudal  greyish  brown,  the  margin  blackish. 
Iris  blackish  or  brownish  with  a  narrow  golden  ring  round  the  pupil. 

D  5/31  or  32,  C  17^,  A  3/23,  24  or  25,  V  1/5,  P  17,  Br.  VI. 

Habit.— -i$tfa  of  Pinang,  Malayan  P^nmeulat  Singapore. 
Red  Sea,  Malabar,  Bay  of  Bengal* 

ToTAi.  I.XN6TH :  8  iuch. 

The  greatest  height  equals  the  length  of  the  body,  the  caudal  fin 
not  included ;  the  latter,  as  also  the  head,  being  ^  of  the  total  length. 
The  elongation  of  the  anterior  rays  of  the  dorsal,  anal  and  ventral  fins 
is  comparatively  greater  in  young  than  in  older  individuals ;  in  all, 
however,  it  is  liable  to  considerable  individual  variations.  The  dorsal 
and  anal  are  either  equal  or  differing:  in  the  young  their  greatest 
elongation  exceeds  by  ^  the  greatest  height  of  the  body.  The  ven- 
trals  often  differ  among  themselves :  in  the  young  their  greatest  length 
does  not  exceed  the  greatest  height  of  the  body,  in  older  ones  it 
slightly  exceeds  one  half  of  that  distance.  On  each  side  of  the  lower 
jaw  appear  three  small  distant  pores.  At  Pinang  smaller  individuals 
occur  at  all  seasons ;  larger  ones  are  less  frequent. 

Plataz  artbriticus,  Cuv.  and  Val. 

Ecan  bonna.  Bell :  Philosoph.  Transact.  1793. 

Chsetodon  arthriticus,  Cuv.  and  Val.  VII.  229. 

Head,  back,  sides,  dorsal,  caudal  and  anal  fins  dull  chocolate  brown 
or  kad  coloured,  in  some  largely  marbled  with  dark  brown  ;  abdomen 
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pale  whitish ;  yentrals  brownish  yellow ;   pectorals  whitish.    Iris  of 
the  ground  colour  of  the  body,  with  a  narrow  golden  ring* 

D  (5)/31,  C  17r.  A  (3)/23,  V  1/5,  P  17,  Br.  VL 

Habit. — Sea  ofFiiMmg^  Singapore* 
Java,  Sumatra. 

Total  length  :  1  foot  7  inch. 

The  dorsal  and  anal  spines  are  so  completely  hidden,  that  they  m 
imperceptible  to  the  touch,  but  on  close  inspection  their  points  wsf 
be  perceived  through  the  integuments.  The  greatest  height  equals 
the  distance  from  the  muzzle  to  the  termination  of  the  dorsal  and  tcd- 
tral  fins.  The  diameter  of  the  eye  is  ^  of  the  length  of  the  head, 
which  is  about  j-  of  the  total.  The  large  arched  occipital  erat, 
and  the  nodulous  enlargement  of  some  of  the  bones  render  tiiii 
species  easily  distinguishable.  On  each  side  of  thesymphynsoftiie 
upper  jaw  appears  a  minute  pore,  and  five  somewhat  larger  on  cseb 
side  of  the  lower  jaw.  At  Pmang  this  species  is  not  numerous,  si- 
though  from  October  till  January  eight  or  ten  are  sometimes  csptmed 
at  the  time  in  the  fishing  stakes.  The  flavour  is  considered  acdkot 
The  large  air-vessel  is  too  thin,  and  yidds  too  little  isinglass  to  beence 
of  value. 

Platax  ocellattts,  Cuv.  and  Val. 

Plataz  ocellatus,  Cuv.  and  Val.  VII.  229* 

Ground  colour  of  body  and  fins  pale  ochreous  silvery ;  with  ott 
frontal  and  five  lateral  ferruginous  bands,  edged  with  black :  a  nsmv 
frontal  band  along  the  profile  of  the  head  to  the  point  of  the  mnidi; 
the  first  lateral  from  the  occiput,  describing  a  forwards  directed  sreh, 
through  the  iris,  over  the  cheek  to  a  little  in  front  of  the  ventrals ;  the 
second,  less  arched,  from  in  front  of  the  dorsal,  bolrdering  on  the  o|itf- 
cle,  enclosing  the  base  of  the  pectoral  to  midway  between  the  veBtnb 
and  anus ;  the  third  following  obliquely  the  two  or  three  poateiiff 
dorsal  spines,  proceeds  a  little  backwards  down  the  side,  to  the  aBt^ 
nor  margin  of  the  anal ;  the  fourth,  the  broadest,  from  b^weea  tk 
spine  and  soft  part  of  the  dorsal,  describing  a  slightly  baekiaris 
directed  arch  down  the  side  and  over  the  anterior  third  of  the  sail ; 
nt  the  base  of  the  dorsal  within  this  band  a  large  rounded  or  oval  black 
spot ;  the  fifth  band  follows  the  margin  of  the  soft  dorsal ;  in  ftoat 
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of  the  caudal,  within  the  black  edges  of  this  band,  a  ▼ertical  oval  black 
spot  with  a  broad  white  margin ;  the  rest  of  the  band  following  the 
margin  of  the  soft  anal,  successively  joins  the  fourth  and  third  pre-^ 
ceding  bands ;  the  dorsal  spines  and  the  angle  they  form  with  the  raya 
of  a  brilliant  orange,  which  spreads  over  the  origin  of  the  fourth  and. 
fifth  bands*    Anterior  half  of  caudal  ferruginous,  posterior  whitish^ 
bluish  or  blackish  towards  the  margin;  pectorals  yellowish  white; 
Tentnla  milky  white,  the  marginal  half  of  the  soft  part  black.    Iris 
pale  golden,  vertically  divided  by  the  anterior  lateral  band. 
D  6  or  7/29  or  30,  C  17J,  A  3/19  or  20,  V  1/5,  P  15,  Br.  VI. 
Habit. — Sea  o/Pinanff,  Malayan  Penimula,  Singapore, 
Total  length  :  34  inch. 

The  length  of  the  head  is  a  little  less  than  i  of  the  total,  its  greatest 
vertical  diameter  slightly  exceeding  the  length.  The  eye  is  situated 
a  little  above  the  centre  of  the  vertical  diameter  of  the  head,  close  to 
the  profile ;  the  diameter  is  a  little  less  than  \  of  the  length  of  the 
head,  equal  the  distance  across  the  forehead.  The  form  of  the  body  is 
broad  oval,  the  back  and  abdomen  forming  uniform  arches,  interrupted 
by  the  somewhat  horizontally  protracted  muzzle.  The  greatest  height 
of  the  body,  from  the  root  of  the  fourth  dorsal  ray  to  the  first  anal 
spme,  exceeds  by  |  half  the  total  length.  The  mouth  b  very  small, 
slightly  protractile,  the  lower  jaw  longer  than  the  upper ;  the  teeth 
setaceous,  all  uniformly  pointed,  none  trilobate.  The  anterior  dorsal 
spmes  are  very  short,  the  rest  gradually  increase,  the  last  equalling  the 
length  of  the  head.  The  two  or  three  anterior  rays,  the  longest, 
slightly  exceed  ^  of  the  greatest  height  of  the  body ;  the  extent  of  the 
base  of  the  dorsal  fin  equals  the  length  of  the  body,  the  head  and  cau- 
dal not  included.  The  posterior  margin  of  the  caudal  is  slightly 
arched ;  the  length  of  this  and  the  pectoral  fins  is  about  \  of  the  total. 
The  third  anal  spine  equals  the  fifth  dorsal;  the  two  anterior  rays, 
the  longest,  measure  ^  of  the  longest  dorsal  rays ;  the  extent  of  the 
base  of  the  anal  is  less  than  f  of  that  of  the  dorsal.  The  ventral 
spine  equab  the  fifth  dorsal  spine ;  the  first  ray  is  elongated,  about 
the  length  of  the  head.  The  scales  are  rather  large,  orbicular,  finely 
ciliated ;  the  lateral  line  continues  straight  to  a  short  distance  from 
the  head,  where  it  rises  to  a  moderate  arch,  gradually  approaching  the 
back  till  sodTdenly  termioatiog  beneath  the  last  dorsal  rays.    Th^  pro- 
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portions  and  the  oolonrs  are  the  same  in  all  ages.  The  naifbriBly 
setaceous  teeth,  the  comparatiyely  less  height  of  the  body  and  dosgi* 
tion  of  the  dorsal  and  anal  fins  are  characters  which  remoTe  tUs 
species  from  the  rest,  and  approach  it  to  the  Genns  Cluetodoa*  As 
above  obserred,  the  peculiar  distribution  of  colours  bears  a  strikb^ 
resemblance  to  that  of  Chelmon  roHratus,  (Linn^.  Durii^  the 
month  of  May  1840  numerous  individuals  were  daily  obserred  in  tbt 
fishmarket  at  Singapore*  At  Pinang  single  individuals  occur  dunog 
all  seasons.  The  fish  is  eaten  both  fresh  and  dried  by  the  natifes, 
although  reputed  indifferent  and  bony. 

Gbn.  MoNODACTYLUSy  LacSphde.  1800. 

Body  compressed;  dorsal  and  anal  scaly,  more  or  less  falcifonDi 
with  their  spines  hid  to  the  point  in  the  anterior  margin ;  teeth  dose, 
velvety ;  ventral  spines  minute,  the  latter  so  as  easily  to  escape  obscr- 
vation, 

MoNODACTYLUa   RHOMBBU8,   (ForskU.) 

Scomber  rhombeus,  Forskal.  Fauna  Arab.  58,  No.  78. 

Centrogaster  rhombeus,  Linn^:  Syst.  1338. 

Centropodus  rhomboidalis,  Lao6pMe  III.  303,  304,  305* 

Russell,  LIX.  Kauki  Sandawa. 

Psettus  rhombeus,  Cuv.  R.  A.  II.  193  (*). 

Psettus  rhombeus,  Cuv.  and  Yai.  YII.  245. 

Monodactylus  rhombeus,  Swainson  II.  212. 

AdidU  Profile  of  the  head  and  back  black ;  the  rest  above  Ae 
lateral  line  golden  green ;  aides  of  the  head,  opercles,  and  the  My 
beneath  the  lateral  line  pale  silvery  \  from  the  anus  to  the  anal  fias 
black  line ;  from  the  occiput  to  the  centre  of  the  upper  margtu  of  ^ 
orbit  an  oblique  black  band,  continued  through  the  pale  golden  irisi  mk 
in  some  over  the  cheek ;  a  second  similar  band  from  the  first  dofsti 
spine  to  the  point  of  the  opercle ;  anterior  margin  of  dorsal  and  tbe 
angle  formed  by  the  anterior  six  or  eight  rays  black ;  the  brandMl 
part  of  the  succeeding  rays  gamboge,  minutely  dotted  with  blade;  titf 
rest  of  the  fin  golden  green ;  caudal  gamboge,  margin  black  or  black- 
ish ;  anterior  margin  of  anal  and  the  angle  formed  by  the  anterior  Aar 
rays  bluish  black ;  the  branched  part  of  the  succeeding  rays  pale  Ui* 
ish  or  blackish,  minutdy  dotted  with  black ;  the  rest  of  the  fin 
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or  bloiah  sil^eiy ;  anal  apines  and  rays  white^  the  latter  minutely  dot- 
ted with  black ;  pectorals  yellowiah  white. 

Toun^.  Like  the  adolt,  but  the  head,  body,  dorsal  and  anal  fins, 
mmately  dotted  with  black,  in  aome  so  closely,  as  to  impart  a  general 
blackish  colour. 

D  8/28,  29  or  30,  C  17f  A  3/29  or  30,  V  1/3,  4  or  5,  P  17  or  18, 

Br.  VI. 

EAMTS.'^Sea  ofPinang^  Malayan  Peninsula^  Singapore. 
Isle  of  France,  Red  Sea,  Coromandel. 

Total  lkngth  :  5^  inch. 

The  length  of  the  head  is  contained  3|  times  in  the  total ;  its  great* 
est  vertical  diameter  is  \  of  the  total  length.  The  diameter  of  the  eye 
ii  eoDtsined  2\  times  in  the  length  of  the  head,  but  equals  the  distance 
seroM  the  forehead.  The  hdght  of  the  body,  between  the  origin  of 
tbe  dorsal  and  anal  fios,  is  contained  about  1^  time  in  the  total  length : 
it  equals  the  distance  from  the  centre  of  the  anterior  part  of  the 
orbit  to  the  termination  of  the  dorsal  and  anal  fins.  Vertically 
messured,  the  donal  equals  the  length  of  the  head;  the  anal  is 
aomewhat  more;  it  nearly  equals  the  greatest  vertical  diameter  of 
tiie  head  or  about  \  of  the  total  length.  The  ventral  spines  are  very 
abort,  but  strong,  each  being  -^  of  the  length  of  the  head ;  at  the 
base  both  are  almost  in  contact,  but  their  points  diverge.  The  ventral 
rays  of  each  fin  are  contained  in  a  small  groove  in  the  body ;  they  are 
Tery  minute  and  their  number  not  only,  varies  from  5  to  3  in  different 
individuals,  but  abo  on  either  side  in  the  same  individual.  The  pro- 
posed genus  PsetiuSf  Cuv.  and  Val.  1831,  is  characterised  as  havbg 
DO  palatal  teeth,  which,  as  far  as  the  present  species  is  concerned,  is  a 
ttistake.  ForskAPs  diagnosis  of  Seemher  rhambeus  says  :  *'  denies 
manerasi  subHles.  Lingua  ohtusa,  props  apicem  supeme  eallo  ovaUf 
piano,  alMo,  seabro*^  which  is  perfectly  correct.  All  the  teeth  are 
velvety,  <*  en  veloun  ras  et  serr^ ;''  those  of  both  jaws  appear  like  nar*- 
f«w  bands ;  of  the  vomer  like  a  small  rhombic  elevation ;  of  the  palate 
en  eadi  aide  like  a  lancet-shaped  line,  broader  in  front ;  of  each  of  the 
pteiygmd  bones  Uke  a  triangular  band,  broader  than  the  rest,  and  with 
the  apex  in  front.  On  the  oval  tongue  the  teetii  occupy  the  middle, 
leaving  the  mar^n  naked.  Single  individuals  occur  during  all  seasons 
at  Pinang,  where  they  are  eaten  by  the  natives. 
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Gen.  P1MELEPTBHU89  Laeiphde  1802. 
Bodj  oval,  compressed ;  dorsal  single,  its  rays,  as  well  as  those  of 
the  caudal  and  anal,  covered  with  scales ;  the  single  external  seiies  of 
maxillary  teeth  trenchant,  fixed  by  means  of  a  horizontal  postoior 
process  resembling  a  talon. 

PiMELBPTXRUS  OBLON6IOR,  CuT*  and  Val* 

Hmelepterus  oblongior.  Cut.  and  Val.  YII.  264. 

Adult  ?  Head  above  and  back  blackish  brown ;  the  scales  silferj 
brownish  grey,  edged  with  brown :  those  above  the  lateral  line  with  darker 
brown  than  those  below ;  each  series  of  scales  longitudinally  separated 
from  the  succeeding  by  a  lighter  or  darker  ferruginous  stripe,  impart- 
ing to  the  body  a  striped  appearance ;  from  beneath  the  eye,  ova  tlie 
cheek  and  operde  a  ferruginous  stripe ;  a  second  continued  or  interropted, 
from  behind  the  orbit  to  the  point  of  the  opercle ;  on  the  ocdpntsone 
irregular  ferruginous  spots.  Dorsal  and  anal  spines  and  membnne 
pale  greyish  brown,  or  neutral  tint,  minutely  dotted  with  brown;  soft 
portion  of  dorsal,  anal  and  the  caudal  of  the  ground  colour ;  their  mar- 
ginal  part  blackish ;  ventrak  pale  bluish  grey,  minutely  dotted  witk 
brown,  marginal  half  blackish ;  pectoral  rays  buff,  membrane  tnms- 
parent ;  the  scales  of  the  base  and  those  between  the  rays  like  those  of 
the  body.    Iris  silvery  near  the  pupil,  the  rest  bluish  black  or  bfown. 

Young.  Ground  colour  of  the  body  paler  and  with  a  bluish  fiat; 
lateral  stripes  paler  and  fewer. 

D  11/12, 14  or  15,  C  17f ,  A  3/12, 13  or  14,  V 1/5,  P  18  or  19,Br.  YU. 

Habit. — Sea  ofPinang^  Malayan  Peniniuh. 

Total  lbngth  :  7{-  inch. 

The  length  of  the  head  is  contained  less  than  four  times  k 
the  total :  its  height  at  the  occiput  equals  the  length*  The  ejt  is 
situated  above  the  centre  of  the  head,  nearer  the  musale  than.the  gpDr 
opening :  its  horizontal  diameter  is  about  i  of  the  length  of  the  hcsiL 
The  greatest  vertical  diameter  of  the  body  slightly  exceeds  ^  of  tke 
total  length.  The  number  of  external  maxillary  teeth  appears  to  ia- 
crease  with  age :  the  largest  individual  examined  had  30  in  each  jav. 
Their  size  decreases  from  the  centre  towards  the  angles  of  the  BMHitk; 
the  posterior,  horisontal  process  is  slightly  longer  than  the  antenor 
trenchant  one.    Behind  the  external  series  is  a  narrow  crescent-slMpc' 
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naked  space,  from  the  posterior  concave  margin  of  which  rises  a  single 
series  of  minute,  distant,  backwards  arched  teeth*  On  the  vomer  ap- 
petrs  a  transversely  oval  elevation  with  velvety  teeth ;  on  each  palatal 
bone  a  narrow  line,  and  on  each  pterygoid  a  broad  lanceolate  elevation 
with  similar  teeth.  The  tongue  is  small,  but  broad,  rounded  in  front ; 
on  each  side  of  the  base  appears  a  small  oval  spot  of  velvety  teeth. 
The  bffgest  individual  presented  nine  longitudinal  series  of  scales  above 
tbe  lateral  line,  eighteen  below,  the  longest  of  which  contained  52 
seales.  The  anal  spines  gradually  increase  in  length :  the  posterior, 
the  longest,  is  lesa  than  i  of  the  length  of  the  succeeding  ray.  From 
the  figure  of  Pimehpieru*  hoaeiip  Lac6pMe  (Cuv.  and  Yal.  PI.  187,) 
it  would  appear,  that  in  that  species  the  second  and  third  anal  spines 
are  of  equal  length.  At  Pinang  smgle  individuals  of  the  present  speciea 
ooeor,  but  rarely,  during  all  seasons.  The  flavour  is  said  to  be  very 
«ood. 

Gbn.  Pemphbris,  Cuvier  1829. 
Anal  fin  long,  scaly ;  dorsal  short,  elevated ;  head  obtuse ;  eye  large ; 
opercle  with  a  small  spine ;  velvety  teeth  in  the  jaws,  on  the  vomer 
and  palatal  bones. 

PeMPHERIS   MOLUCCA,    CuV. 

Pempheris  molucca,  Cuv.  R.  A.  II.  195  ('). 

Pempheris  moluca,  Cuv.  and  Yal.  VII.  306. 

Pempheris  molucca,  Temm.  Schl.  Fauna  Japon.  Pise.  85,  PI.  XLIY. 

Fig.  3. 

Pempheris  moluca,  Bichardson,  Report  1845,  244. 

T<mng,  Head  above  and  back  pale  metallic  copper-coloured,  lighter 
on  the  upper  half  of  the  sides ;  cheeks,  opercles  and  abdomen  silvery 
with  golden  and  steel-blue  reflections ;  all  parts  minutely  dotted  with 
broim,  on  the  operdea  and  cheeks  so  closely  as  to  acquire  the  appear- 
ance of  a  brown  band  following  the  posterior  and  the  inferior  margin  of 
the  orbit ;  lateral  line  pale  orange ;  fins  pale  reddish  yellow ;  the  scaly 
portion  of  the  dorsal,  caudal  and  anal  coloured  and  dotted  like  the 
body ;  the  upper  half  of  the  dorsal  spines  and  membrane  so  closely 
dotted  with  reddiah  brown,  as  to  acquire  a  general  brownish  appearance. 
Iris  pale  golden  round  the  pupil ;  the  rest  minutely  and  closely  dotted 
with  black. 

D  6A  C  171,  A  3y«2,  Y  1/5,  P  19,  Br.  YII. 
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Habit.— 'i9ea  ofPinang. 

Holdcoas,  BatETia,  Japan. 

Total  length  :  Sf  inch. 

The  length  of  the  head  ia  oontuned  4|  times  in  the  total :  its  grwU 
est  yertical  diameter  equals  the  length.  The  profile  between  the  ejcs 
is  not  convexy  but  somewhat  ooncaye,  owing  to  a  slight  projection  of  the 
upper  margin  of  the  orbit,  thns  intersecting  the  profile.  The  diameter 
of  the  eye  is  a  little  less  than  \  of  Uie  length  of  the  head ;  the  oibit 
occupies  the  upper  half,  nearer  the  muzzle  than  the  gill-opening.  The 
greatest  vertical  diameter  of  the  body,  at  the  origin  of  the  dorsal  fin,  is 
about  \  of  the  total  length.  The  stomach  ia  thick,  leathery,  with  fiwr 
larger  and  two  smaller  appendicula  ccecopylorica.  The  intestinal  euA 
is  f  of  the  length  of  the  fish.  The  gall  bladder  is  long,  linear.  The 
air-Tessel  large,  thick ;  the  anterior  third  is  rounded,  joined  by  a  eon- 
striction  to  the  posterior  oval  portion.  A  single  young  individual  vsi 
obsenred  at  Pinang  in  May  1845. 

Oen.  Toxotbb,  Cutier  1817. 

Body  short  and  compreissed ;  dorsaMn  placed  on  the  posterior  Uf 
of  the  back,  with  very  strong  spines ;  soft;  part  of  dorsal  and  anal 
scaly  ;  muzzle  depressed,  short  \  lower  jaw  projecting  beyond  the 
upper ;  velvety  teeth  in  the  jaws,  vomer,  palatals,  pterygoids  and  oa 
the  tongue ;  lower  margin  of  infraorbital  and  preopercle  finely  toothed ; 
branchiostegous  rays  7* 

Toxotbs  jaculator,  (Pallas). 

Sdeena  jaculatrix,  Pallas :  Spidl.  Fasc.  8,  41. 

Scieena  jaculatrix,  Hommel:  Phil.  Transact.  LYI.  1766.  p.  187. 

Scams  schlosseri,  Linn^:  Syst.  1282. 

Scieena  jaculatriz,  Bonnaterre :  Encyd.  Method.  PI.  d'Iditbyol.  121. 

Seams  schlosseri,  Lac6pkle  lY.  5,  17* 

Labre  sagittaire,  Lac^pMe  III.  425,  463. 

Scams  schlosserif  Shaw,  lY.  398. 

Labrus  jaculator,  ibid.  485,  PL  68. 

Toxotes  jaculator,  Cuv.  R.  A.  11.  196. 

Cmus  chatareus,  Buchan.  Hamilton^  101,  370,  PI.  14,  Fig.  34« 

Toxotes  jaculator,  Cuv.  and  Yal.  YII.  314,  PL  129. 

Toxotes  jaculator,  Swainson,  IL  214. 
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Yah.  MALACCBNSiSy  CoT*  and  Yal. 
Cot.  and  Yal.  YIL  320. 
Ikan  sumpit  or  Sa  sumpit  of  the  Malays. 

Head  above  silvery  olive  green,  brown  or  bkckish,  all  the  rest  sil* 
very  buff  or  greyish ;  all  the  scales  with  minute  brown  dots,  either 
spread  or  collected  round  the  centre,  so  as  to  produce  faint  brownish 
longitudinal  lines;  along  the  side  five  large  rounded  spots:  the 
fust  on  the  occiput  in  front  of  the  (^erde ;  the  second  behind  the 
operde,  intersected  by  the  lateral  line ;  the  third  between  the  spiny 
sad  soft  dorsal ;  the  fosurth  close  to  the  termination  of  the  soft  dor- 
sal ;  tha  fifth  at  the  upper  half  of  the  root  of  the  caudal ;  above 
this  seriea  another  of  smaller  black  spots,  via.  one  between  the  first  and 
second  lower  apota ;  another  between  the  second  and  third ;  a  third  at 
the  centre  of  the  base  of  the  soft  dorssl ;  in  some  the  upper  series  of 
spots  ia  oonfiuent  along  the  back ;  some  have  a  small  black  spot  on  the 
symphyaia  of  the  lower  jaw.  Dorsal  spines  and  membrane  either  brown- 
ish Uaek  or  gxeyiah,  minutely  dotted  with  black ;  the  soft  dorsal  silvery 
alive,  with  a  large  oblique  black  spot  joining  the  third  of  the  upper 
dorsal  aeiiea ;  another  spreading  over  the  upper  half  of  the  poateriQr 
seventh  or  eighth  ray ;  margin  of  the  soft  portion  black ;  caudal  bright 
^smboge  with  a  more  or  less  distinct  black,  backwards  arched  band 
behind  the  root ;  upper  half  of  anal  silvery  dive  or  greyish  green,  lower 
hslf  black ;  pectorals  and  ventrals  white,  the  latter  with  a  large  black 
spot,  in  some  occupying  nearly  the  whole  space  between  the  first  and 
fourth  ray.   Iris  bright  gamboge  or  orange,  blackish  towards  the  orbit. 

D  5/12  or  13,  C  17f,  A  3/15,  16  or  17,  Y  1/5  P  13  or  14,  Br.  YIL 

Habit.— -^«a  qf  Pinangt  MalayuM  PemuMula,  Singapore* 

New  Guinea,  Isle  of  Burn,  Java,  Malabar,  mouths  of  the 

Qanges. 

ToTAi.  ifBNOTH :  7  inch. 

This  appearato  be  the  variety,  described  by  M.  M.  Cuvier  and 
Tslenciennea  from  a  drawing  in  the  series,  formerly  in  the  late  Colonel 
Fsrquhar'a  possession.  The  food  of  several  examined,  consisted  of 
lenuuDs  of  Crustacea.  In  the  Straits  of  Malacca  this  fish  occurs,  but 
not  numerously,  at  all  seasons.  It  ia  eaten  by  the  Malays,  who 
tteord  ita  habits  in  the  denomination:  iktm  signifying  a  fish,  mmfitan 
a  blow-pipe. 

7  K 
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PAM.  TiENIOID^. 

Gbn.  CePOLA,  Linni  1766. 
Body  elongated,  compressed  like  a  sword-blade ;  dorsal  and  anal 
fins  very  long ;  caudal  pointed  ;  ventrals  attached  under  the  pectorals ; 
muzzle  obtuse  ;  jaws  opening  nearly  vertically,  with  pointed  teeth; 
the  ventrals  are  the  only  fins  preceded  by  a  bony  spine. 

Cbpola  abrbtiata.  Cut.  and  Yal. 

Cepola  abreviata.  Gut.  and  Yal.  X.  403. 

Cepola  Tariegata,  Swainson  II.  Appendix,  402. 

Head  aboTC  carmine ;  cheeks  and  operde  paler ;  jaws,  preoperde  and 
throat  silvery  whitish;  back  deep  fiesh-coloured,  paler,  with  silTeiy 
reflections  on  the  sides  and  abdomen,  pale  bluish  under  the  pectorsls ; 
lateral  line  silTcry ;  along  the  middle  of  the  sides  a  longitudinal  snies 
of  about  14  round,  distant,  orange,  or  cornelian-red  spots,  gradnaOj 
decreasing  in  size  towards  the  caudal ;  dorsal  and  anal  rose-ooloiiRd, 
deepening  to  crimson  on  the  marginal  half;  anal  edged  throughout, 
dorsal  at  the  posterior  part,  with  dark  purple  ;  membranes  ^miio^ 
dotted  with  brown;  caudal  rays  black;  membrane  cornelian-red; 
pectorals  transparent,  Tentrals  white.  Iris  silvery  rose-coloured,  oriii- 
tal  margin  black. 

D  72  or  74,  C  13,  A  74,  V  l/«,  P  19,  Br.  VI. 

Habit. — Sea  qfPinanff. 

Moluccas,  Anjer  (JaTa,)  China. 

Total  lbngth  :  7f  inch. 

The  length  of  the  head  is  |  of  the  total ;  the  depth  at  the  oeopot 
}  of  the  length.  The  distance  from  the  muzzle  to  the  eye  is  ^  of  thii 
from  the  muzzle  to  the  point  of  the  operde.  The  diameter  of  the  cje 
is  i  of  the  length  of  the  head.  In  each  jaw  appears  a  single  series  of 
small  pointed  recurvous  teeth,  of  which  those  near  the  symphysis  sre  a 
little  longer  than  the  rest.  There  are  about  24  on  each  side  of  the 
upper,  12  on  each  side  of  the  lower  jaw.  On  the  lower  margm  of  tbe 
preoperde  appear  five  rather  strong  spines:  two  pointing  obhqiidf 
backwards  and  downwards  at  the  angle,  and  three,  pointing  forwards, 
along  the  margin.  The  cheeks  and  operdes  are  covered  with  acsfc^ 
the  rest  of  the  head  is  naked.  The  vertical  diameter  at  the  peetofih 
nearly  equals  the  length  of  the  head ;  the  diameter  in  front  of  tk 
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cracUlissearcely  1^  of  the  fonner.  The  body  is  covered  with  email 
nmnded  scales,  considerably  larger,  however,  than  in  Cepola  rubeecoM, 
Uttoi*  The  lateral  line,  like  a  thin  cord,  consists  of  keeled  scales* 
It  proceeds  from  the  upper  part  of  the  gill-opening  obliquely  upwards 
to  the  fonrth  dorsal  ray,  from  whence  it  accompanies  the  base  of  the 
donal  fin  to  the  termination,  which  latter  is  joined  to  the  caudal.  The 
kngth  of  the  longest  dorsal  ray  is  i  of  the  vertical  diameter  of 
the  body.  The  anal  commences  opposite  the  righth  dorsal  ray ;  the 
longest  rays  slightly  exceed  those  of  the  dorsal.  The  pectorals  are 
rounded,  their  length  is  fSj.  of  the  total.  The  ventrals  are  situated  a 
little  in  front  of  the  pectorals,  and  are  a  little  shorter ;  the  first  ray 
teraiinates  in  a  filament  reaching  the  anus,  or  origin  of  the  anal  fini ; 
the  fifth  ray  has  three  fourths  of  its  length  attached  to  the  abdomen 
by  a  membrane.  The  caudal  is  pointed ;  its  length  is  1 1^  in  the  total. 
The  stomach  is  small,  but  thickened.  There  are  eight  ceecopyloric 
appendages.  The  intestinal  caudal  is  ^  of  the  length  of  the  fish.  The 
air*ve8sel  is  rather  large,  silvery.  Two  individuals  occurred  at  Pinang 
in  March  and  April  1845.  The  smaller,  4  inches  in  length,  resembled 
the  one  just  described,  in  colours  and  in  the  distribution  of  the  spots ; 
bat  it  differed  m  the  following  dimensions.  The  length  of  the  head  was 
6}  in  the  total,  of  which  the  caudal  and  the  pectorals  measured  -)-•  Both 
hesd  and  these  fins,  therefore,  were  proportionally  considerably  longer 
in  the  smaller  than  in  the  larger  individual.  The  specimen  in  the  Zoo- 
logical Society's  Museum,  London,  described  by  Mr.  Swainson,  mea- 
tOKs  one  foot  in  length. 

FAM.  GOBIOID^. 

Gen.  Oobius,  LinnS,  1748. 
Head  depren^d  with  pores  between  the  eyes ;  dorsal  fins  two,  dis> 
tinct,  rays  of  both  flexible ;  ventral  fins  united  at  the  edges,  forming  a 
cirde ;  vent  with  a  tubercle ;  body  covered  with  scales,  the  free  edges 
of  which  ciliated;  teeth  small,  numerous;  branchiostegons  rays  5. 

GoBius  BLE6AN8,  KuU.  and  Van.  Hasselt,  Var. 

Buff  with  a  tinge  of  olive,  minutely  dotted  with  brown;  the  upper 
half  of  the  sides  with  3  or  4  indistinct  lines,  each  formed  by  a  series 
of  very  short  brown  streaks,  beneath  which  a  series  of  indistinct  brown 
spots;  a  blackish  spot  at  the  posterior  margin  of  the  orbit;  a  second 
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at  the  upper  part  of  the  root  of  the  pectoral  §n,  and  a  third  at  Che 
lower  part  of  the  root,  spreadhig  on  die  giU-nienihraiie*  Nev  Ihe 
lower  part  of  the  root  of  the  pectoral  is  a  faint  trace  of  a  fboith  hrowa 
spot.  The  memhranes  of  the  fins  are  of  a  very  pale  bloish  greeo, 
ttiautelj  dotted  with  brown ;  those  of  the  dorsals,  particalarly  die 
seeend,  with3  or  4  indistinct  series  of  Uackish  spots,  and  afew  sinikr 
•n  the  candal  memhraae.  The  rays  of  the  anterior  dorsal  have  2  or  3 
aeries  of  brown  qpots.  Iris  pale  greenish  dvery,  nunately  dotted! 
with  brown. 

D  6— ly®,  C  18f,  A  Ifi,  V  lA  P  IS,  Br.  V. 

Habit. — Sea  ofPtnang. 

Total  length  :  34  inch. 

A  single  indiTidnsl  obsenred  differs  from  GMug  eiegmu,*  fcemd  is 
Vanikolo,  New  Guinea,  Jara,  and  Bombay,  in  haTing  one  soft  ray  kes 
in  the  2nd  dorsal  and  anal-fins ;  and  slightlyi  n  oolonrs,  which  £filer« 
CBoes  bowcTer  appear  not  sofficient  to  constitnte  a  distiiict  ^leeies. 

60BIU8  KOKius,  Cnv.  and  VaL 

Rossell  LI.  Kokn. 

Oobius  kokhis,  Cqt.  and  Yal.  XII.  68. 

Gobias  kokins,  Jaoqaemont,  Atlas :  PL  14,  Fig.  3? 

Gobios  kokinsy  Jerdon,  Madras  Jonm.  XV*  148. 

Gobins  kokins,  Bkeker :  Yerh.  Bata^.  Gen.  XXII.  24,  5. 

Head  above  and  back  greenish  brown,  sides  pale  reddish  yettov; 
abdomen  white;  the  back  with  5  large,  distant, brownish  apots;  S 
similar  on  the  siies,  the  latter  disposed  beneath  the  intervals  of  the 
former.  The  rays  and  membranes  of  the  dorsal  and  candal  fins  with 
brown  spots  distributed  m  transversal  series,  which,  however,  are  fie* 
qoently  very  indistinct,  and  in  some  scarcely  perceptible.  One  or  twe 
brown  spots  appear  in  some  at  the  root  of  the  pectoral  fins,  tks 
membrane  of  which  and  of  the  ventral  and  anal  fins  is  wlutiah.  The 
lower  half  of  the  anal  and  candal  membrane  is  blackish  in  soaM-iafr 
vidnals.    Iris  golden,  in  some  dotted  with  black. 

D  6—1/9,  C  16|  or  19|,  A  1/8,  V  1/5,  P  20  or  21.  Br.  V. 

Habit. — Fretk-^water  and  sea  of  Fnumg* 

Isk  of  France,  Malabar,  Coromandel,  Oiiasa,  Jnf%  Madan. 

Total  LBifGTB :  8f  ioeh. 

*  Cuv.  Slid  Tal.  XII.  58. 
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Bpedes  is  doscly  allied  to  €MnM»  giuns^  Badi.  Ham.  from 
wldch  M.  Valencieniiei  observet^  it  chiefly  differs  in  the  comparatively 
MnaUer  eye,  the  diameter  of  which  is  {•  or  -^  of  the  length  of  the  head, 
idiile  in  G.  giitrU  it  oeenpies  the  second  fourth  of  the  length  of  the 
bead. 

GoBius  suBLiTUSy  Cantor. 

Kk  greyish  browoi  lighter  on  the  sides*  abdomen  buff ;  back  and 
sides  with  six  indistinct  parallel  longitudinal  streaks,  produced  by  a 
short  brownish  line  dividing  each  scale ;  fin-membranes  minutely  dot- 
ted with  brown;  anterior  dorsal  with  a  central  transversal  whitish 
waved  band,  and  a  similar  at  the  base ;  second  dorsal  and  caudal  with 
4  or  5  transversal  series  of  oval  whitish  spots ;  anal  with  a  subterminal 
reddish  white  band ;  the  posterior  pointed  part  of  this  fin,  as  well  as 
the  outer  half  of  the  ventrals  and  pectorals,  Uackish.  Iris  pale 
golden. 

D  6—1/9,  C  15|.  A  1/8,  V  1/5,  P  19,  Br.  V. 

Habit*— iS^ea  of  Ptnang. 

TOTAI.  LBNGTH  i  3  iuch. 

The  head  is  elongated,  ^  of  the  total  length,  depressed ;  the  breadth 
of  the  nape  a  little  less  than  the  depth,  which  equab  i  of  the 
length  of  the  head;  the  profile  gently  sloping;  the  cheeks  and 
operdes  tumid;  the  eyes  are  nearly  vertical,  occupying  the  seoond 
fourth  of  the  head,  and  placed  excessively  dose  together ;  the  muizle 
pointed  ;  the  lower  jaw  slightly  longer  than  the  upper ;  the  month  very 
large,  obUque,  the  angle  situated  beneath  the  posterior  maq;in  of  Uie 
orlrit.  The  teeth  of  both  jaws  are  crowded,  card-like,  of  unequal 
lei^hy  the  externd  series  shorter  than  the  rest,  distanti  bent  inwards. 
On  eaeh  side  of  the  symphyns  of  the  upper  jaw,  on  the  internal  series, 
IB  ft  pair  of  teeth  in  length  exceeding  all  the  rest*  The  anterior  teeth 
of  the  inner  series  of  the  lower  jaw  are  somewhat  longer  than  the  rest  i 
the  tongue  is  smooth  flattened,  crescent'^haped*  The  body  is  elongat- 
ed. Its  greatest  depth  being  about  6^  times  in  the  total  length*  The 
seeks  are  rather  large,  findy  ciliated,  with  strin  converging  towards 
tiie  centre  of  the  posterior  margin*  The  longitudinal  series,  from  the 
toot  of  the  pectond  to  die  caudal,  contains  about  38  scdes*  The 
heig^  of  ihe  first  dorsd  is  i  of  the   totd  length ;  the  fifth  ray 
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is  slightly  longer  than  the  rest*  and  terminates  in  a  short  filament;  the 
membrane  is  carried  very  dose  to  the  origin  of  the  second  dorsal,  the 
height  of  which  is  \  of  the  total  length.  In  extent  and  height  the 
anal  is  a  little  less  than  the  former :  the  posterior  extremity  of  both  is 
pointed.  The  caudal,  ventral  and  pectoral  fins  are  a  little  pointed^  of 
nearly  equal  length,  \  of  the  total.  The  species  is  not  nnmerons :  it 
appears  to  be  closely  allied  to  Gohitu  hioeellatuMf  Guv.  and  TsL 
(XII.  73),  but  it  differs  in  its  dentition  and  the  filamentous  filth  layof 
the  anterior  dorsal. 


GoBius  AP060NIUS,  Cantor. 

Back  brownish,  sides  and  abdomen  buff,  opercles  minutely  dotted 
with  black.  Back  and  sides  with  5  or  6  parallel,  sometimes  intermpt* 
ed,  series  of  black  spots ;  fin-membranes  buff ;  on  the  anterior  donri 
two  elongated  black  spots,  of  which  the  posterior  between  the  4th  sad 
5  th  ray ;  the  second  dorsal  and  anal  fin  with  2  or  3  transrentl 
series  of  black  spots,  and  with  their  free  margins  black ;  caudal  edged 
with  black  with  a  number  of  somewhat  irregular  transrersai  aeries  of 
black  spots ;  Tcntrals  with  the  extremities  of  the  two  central  rays  (the 
fifth)  black.    Iris  pale  golden,  spotted  with  black. 

D  6— 1>«,  C  15 1,  A  \fi,  V  1/5,  P  18,  Br.  V. 

Habit. — Sea  ofPinang. 

Total  length  :  2f  inch. 

The  general  outline,  the  short  robust  make,  and  the  large  sofa 
impart  to  this  species  a  certain  resemblance  to  the  Genua  JfogmL, 
The  head  is  about  ^  of  the  total  length,  depressed,  sloping^  the 
muzzle  broad,  rounded  ;  the  eyes  are  lateral,  near  the  upper  profiler 
occupying  the  second  fourth  of  the  head ;  their  distance  acroas  the 
head,  and  that  from  the  lower  margin  of  the  orbit  to  the  angle  of  the 
mouth,  equals  the  diameter  of  the  eye,  or  one  fourth  of  the  length  of 
the  head.  The  jaws  are  nearly  semi-circular,  the  lower  slightly  pr»* 
jects  beyond  the  upper ;  the  mouth  is  obliquely  deft,  the  angle  aitoattd 
under  the  middle  of  the  orbit.  The  teeth  of  both  jaws  are  vdvctf  , 
the  external  series  of  the  upper  consists  of  a  few  distant  teeth,  sii^itlf 
larger  than  the  rest ;  in  the  lower  jaw  there  is  a  similar  intend 
series,  of  which  the  two  nearest  the  symphysis  ha?e  the  appeanmee  of 
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small  canines.  The  tongue  is  thin»  narrow,  crescent-shaped,  and 
smooth.  The  profile  of  the  forehead  rises  obliqnely  towards  the  first 
ray  of  the  anterior  dorsal,  where  the  vertical  diameter  equals  about  ^ 
of  the  total  length ;  from  thence  the  arched  profile  of  the  back  and 
abdomen  gradually  converge  towards  the  last  ray  of  the  second  dorsal 
and  anal  fins,  the  vertical  diameter  between  which  equals  i  of  the  total 
length,  and  such  it  continues  to  the  root  of  the  caudaL  The  height 
of  the  first  ray  of  the  anterior  dorsal  fin  equals  one  half  of  the 
greatest  vertical  diameter;  the  second  and  third  rays  gradually 
increase ;  the  fourth  terminating  in  a  filament,  slightly  exceeds  the 
greatest  vertical  diameter  of  the  body ;  but  the  sixth  ray  scarcely  equals 
half  the  height  of  the  first.  The  second  dorsal  and  the  anal  fin  are 
nearly  opposite,  on  a  backwards  sloping  level,  their  extent  being  some- 
what leas  than  |-  of  the  total  length.  Their  sixth,  divided,  rays,  are  the 
longest  and  equal  about  one-sixth  of  the  total  length.  Their  first  and 
last  rays  are  about  ^  of  the  total  length.  The  distance  between  the  ante- 
rior and  second  dorsal  is  about  ^  of  that  between  the  latter  and  the 
caudal  fin.  The  latter  is  rounded,  about  i  of  the  total  length.  The 
pectoral  fins  are  rounded,  nearly  as  long  as  the  caudal,  and  with  the 
rays  slightly  filamentous.  The  ventrals  are  a  little  pointed,  and 
scarcely  exceed  one  half  the  length  of  the  pectorals.  The  scales  are 
generally  very  large,  particularly  on  the  crown  of  the  head,  and  the 
operdea  finely  ciliated,  and  striated ;  their  breadth  double  their  length. 
The  longitudinal  series,  from  the  root  of  the  pectorals  to  the  caudal, 
contains  about  25  scales ;  the  sides  behind  the  second  dorssl  and  the 
smal  fins  are  covered  by  5  vertical  series. 

A  few  individuals  were  occasionally  observed  among  the  fishes  taken 
in  the  stakes  off  the  coast  of  Pinang.  This  species  is  closely  allied 
to  another  from  the  estuaries  near  Calcutta:  Gobius  sadanundio, 
Bnchan.  -Ham.  {Gangetie  Fishes,  .52,366)  among  whose  duplicate 
series  of  drawings  there  is  a  representation.  In  the  number  of 
rays  and  the  large  size  of  the  scales  both  agree,  and  the  black 
markings  of  the  fins  and  the  body  are  also  nearly  the  same.  But 
Cr.  aadamtndio  is  of  a  strikingly  more  elongated  shape,  the  third  ray 
of  the  anterior  dorsal  fin  is  the  longest,  and  the  fourth  is  shorter  not 
terminating  in  a  filament.  Gobivs  filosus,  Cuv.  and  Val.  (XII.  78) 
appears  also  to  be  allied  to  the  pic^sent  species. 
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GoBiut  ACimpmNif  ia»*  Cqt.  and  VaL»  VAm. 

Brovnidi  Imff  with  some  indittbet  Mackwh  clouded  BpotsoBtht 
book  and  aides ;  fio^membranee  bloiab  wbite»  minQteiy  dotted  mth 
black ;  the  two  dorsals  and  the  upper  third  of  the  candal  with  iadn* 
tinct  transversal  series  of  blackish  spots.    Iris  blackish  aiifcqr* 

D  6—1/12,  C  I7if  A  1/13,  V  1/5,  P  22,  Br.  V. 

Habit. — Sea  ofPinang^ 

ToTAi.  LBNGTH  :  3f  inch. 

The  rays  of  the  first  dorsal  gradoallj  increase  towards  the  fiftk 
which  terminates  in  a  filament,  in  length  slightly  exceeding  ^  of  Ik 
total.  The  second  dorsal  and  the  other  fine  are  pointed;  the  leaglk 
of  the  candal  is  \  of  the  total ;  that  of  the  head  aligfatly  ezeecds  i 
In  both  jaws  the  teeth  are  placed  in  a  single  series  ;  those  of  the  upper 
are  a  little  longer  and  more  distant  than  those  of  the  lower ;  there  m 
no  canines.  G.  aeuHpetmit,  Cuv.  and  Yal.  has  10  branched  njtit 
the  second  dorsal  and  1 1  in  the  anal*  But  in  proportions  and  cokait 
it  closely  agrees  with  the  present* 

GosiTJs  CRiNiGVR,  CuT.  and  Val. 

Gobins  criniger.  Cut*  and  Yal.  XII.  82. 

Pale  ochreous  with  fidnt  silveiy  Instre ;  abdomen  whitiah ;  heed  wd 
npper  jaw  Uack  ;  three  roond  black  spots  on  the  cheeks ;  a  fourth  laifir 
at  the  posterior  angle  of  the  orbit ;  a  aimilar  on  the  operde ;  ea  tte 
sides  three  large  rounded  black  spots :  the  anterior  behind  the  pecMl 
fin,  spreading  on  the  back ;  the  second  below  the  posterior  part  of  dv 
second  dorsal,  and  the  third  at  the  root  of  the  tail.  Between  tkew 
spots  several  smaller,  irregular  black  marks.  The  fin-mendniaei 
whitish,  that  of  the  yentrab  minntely  dotted  with  blaek.  That  of  tk 
two  dorsals  and  the  caudal  with  rather  large  black  spots ;  the  fires  mm' 
gin  of  the  caudal  and  anal  black.    Iris  pale  golden,  blackish. 

D  6—1/9,  C  13|,  A  1/9,  V  1/5,  P  17,  Br.  V. 

Habit.— 6tea  ofPinang. 

New  Qninea,  Malabar. 

Total  length  :  2|-  inch. 

The  occiput  and  the  operdes  are  without  seaka  ^  the  rest  of  tk 
body  with  large  ciliated,  faintly  striated  scales,  of  which  the  kmgihifti* 

*  XII.  80. 
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wries  irom  the  root  of  the  pectoral  to  the  anterior  part  of  the  caudal 
contains  about  34.  The  length  of  the  head  is  about  \  of  the  total. 
The  second  ray  of  the  anterior  dorsal  is  the  longest,  terminating  in  a 
filament;  its  length  is  double  that  of  the  greatest  vertical  diameter,  or 
a  little  less  than  ^  of  the  total  length.  The  teeth  are  minute,  Telvetj, 
of  nearly  equal  length.  This  species  appears  not  to  be  numerous  at 
Pinang. 

GoBius  CYAMOCLAYis,  Cautor. 

Oreenish-grey,  paler  on  the  abdomen  ;  the  scales  with  a  central  azure 
spot,  forming  on  the  body  from  5  to  8  longitudinal  series  ;  the  opercle 
and  root  of  the  pectorals  with  a  few  similar  spots ;  anterior  dorsal 
minutely  dotted  and  clouded  with  brown  ;  second  dorsal  black,  pale  at 
the  base,  upper  margin  orange,  between  the  rays  3  to  5  white  oval 
spots,  forming  transversal  series  ;  caudal  similarly  coloured,  but  with 
the  upper  half  of  the  posterior  margin  orange ;  anal  intenses,  ventrals 
and  pectorals  paler  black,  the  anterior  margin  of  each  of  the  anal 
branched  rays  accompanied  by  a  blue  streak.  Genital  papilla  with  an 
orange  coloured  apex.  Iris  golden,  spotted  with  black ;  pupil  strongly 
iridescent. 

D  6—1/10,  C  17f  A  1/10,  V  1>6,  P  19,  Br.  V. 

Habit. — Sea  of  Pinang. 

^ortki^  LENGTH  :  6  inch. 

The  head  is  a  little  depressed,  the  profile  slightly  sloping,  the  length  \ 
of  the  total ;  the  breadth  at  the  nape  is  contained  2\  times  in  the  depth, 
which  exceeds  one  half  of  the  length  of  the  head;  the  cheeks  are  tumid ; 
eyes  obliquely  oval,  nearly  vertical,  situated  nearer  the  posterior  angle  of 
the  preopercle  than  the  muzzle ;  their  greatest  diameter  is  about  \  of 
the  length  of  the  head ;  their  distance  |  of  the  greatest  diameter  ;  the 
muzzle  is  bluntly  rounded,  the  lower  jaw  slightly  projecting  beyond  the 
upper ;  the  gape  is  wide,  the  angle  of  the  mouth  is  beneath  the  posterior 
margin  of  the  orbit.  The  teeth  of  the  upper  jaw  are  generally  minute, 
Imt  the  anterior  4  or  5  on  each  side  a  little  longer  than  the  rest ; 
the  external  series  on  each  side  of  the  lower  jaw  consists  of  9  teeth,  of 
which  the  two  last  towards  the  angle  of  the  mouth  are  stronger,  and 
much  longer  than  the  rest,  and  -recurvous.  These  teeth  M.  Yalea- 
ciennes  compares  with  the  fangs  of  venomous  serpents.  The  other 
teeth  are  minute  like  those  of  the  upper  jaw.    On  the  lower  part  of 
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the  maii^ia  of  the  preopercle  appear  five  pores  of  whidi  the  two 
upper  ones  are  a  little  larger  than  the  rest.  The  scales  of  the  nap^ 
of  the  opercle  and  of  the  root  of  the  pectomls  are  much  smaller  thaa 
those  of  the  body  which  are  very  large,  finely  ciliated  and  striated. 
The  longitudinal  series  from  the  root  of  the  pectoral  to  the  caudal  eoii> 
tains  about  32  scales.  All  the  rays  of  the  anterior  dorsal  tenninale  ia 
filaments :  the  third  is  the  longest,  equalling  nearly  half  the  total 
length  ;  next  to  that  is  the  fourth  ray ;  the  sixth  is  the  shortest,  but 
all  except  the  third,  are  liable  to  individual  Tsriations.  The  postciior 
dorsal  and  anal  fins  are  pointed,  increasing  in  height  towards  the  last, 
double,  ray,  which  is  about  i  of  the  total  length.  The  caudal  is  cob* 
tained  4^  times,  the  pectorals  and  ventrals  6  times  in  the  total  length : 
all  these  fins  are  broad,  and  a  little  pointed.  The  species  is  of  no  aa- 
common  occurrence :  it  is  closely  allied  to  Gobiut  eaniHus,  Cut.  and 
Val.  (XII.  16). 

GoBiTJs  RU8SU8,  Cautor* 

Flesh  or  pale  salmon-coloured ;  back  blackish  ;  on  each  side  4  or  5 
large  clouded  blackish  spots,  the  scales  of  which  have  a  minute  Tertiol 
lanceolate  whitish  spot  in  the  centre  ;  first  dorsal  whitish  at  the  bsse 
and  at  the  upper  margin,  with  two  transversely  waved  blackish  bands, 
separated  by  a  white,  which  surrounds  a  large  black  spot  between  tbe 
4th  and  5th  rays ;  posterior  dorsal  whitish,  minutely  dotted  with  browo, 
and  with  two  irregalar  transversal  series  of  pale  blackish,  dooded, 
spots  ;  rays  of  dorsals  and  anal  fiesh-coloured ;  membranes  of  caudal, 
anal,  ventral-  and  pectoral  fins  whitish,  minutely  dotted  with  brova. 
Iris  pale  golden,  spotted  with  black. 

D  6—1/10,  C  19f,  A  1/10,  V  1/5,  P 18,  Br.  V. 

Habit. — Sea  ofFinang, 

Total  length  :  4f  inch. 

The  head  is  depressed,  the  profile  slightly  sloping  from  the  eyes ;  tfe 
length  equals  that  of  the  caudal,  and  is  contained  about  4|-  times  in  the 
total  length ;  the  breadth  at  the  nape  is  a  little  less  than  the  he^ 
which  is  about  \  of  the  total ;  the  cheeks  tumid ;  the  eyes  oval,  lateiaV 
situated  on  the  prgfile,  occupying  a  little  more  than  the  second  fooitk 
of  the  head,  nearer  the  muzzle  than  the  angle  of  the  preopercle ;  the 
muzzle  is  broad  rounded ;  the  lower  jaw  a  little  longer  than  the  upper; 
the  gape  is  wide,  oblique,  the  angle  is  situated  beneath  die  middle  of  the 
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oibit.  The  teeth  are  velvety ;  the  4  anterior  on  each  side  of  the  npper 
jaw  are  distant  and  longer  than  the  rest.  The  external  series  of  the 
fewer  jaw  consists  of  five  similar  teeth  on  each  side,  the  last  of  which 
is  slightly  recnnrons,  bnt  in  length  scarcely  exceeding  the  four  anterior* 
The  space  between  the  nape  and  the  anterior  dorsal  is  naked ;  the  rest  of 
the  body  is  covered  with  small  ciliated,  striated  scales,  which  are  indis* 
tinct  and  almost  hidden  in  the  skin.  The  rays  of  the  anterior  dorsal 
terminate  in  short  filaments ;  the  first  is  the  longest,  scarcely  exceeding 
the  vertical  diameter  at  the  nape,  or  about  \  of  the  total  length ;  the 
membrane  closely  approaches  the  posterior  dorsal,  which,  as  well  as  the 
anal,  slightly  increases  in  height  towards  the  9th  branched  ray,  the 
length  of  which  equals  the  first  ray  of  the  anterior  dorsal.  The  caudal, 
ventral  and  pectoral  fins  are  broad,  slightly  pointed  ;  the  length  of  the 
two  latter  is  little  more  than  i  of  the  total.  The  species  is  not  numer- 
ous: it  closely  approaches  Gobiut  phalisna,  Cuv.  andVal.  (XII.  92). 

Gen.  Apocryptes,  Cuv,  and  VaL  1837. 

(ScARTELAOS,*  Swatnson,  1839.) 

Ventral  fins  united  as  in  Gobius  ;  two  dorsals ;  body  elongated ;  caudal 
long,  pointed  (lanceolate) ;  teeth  pointed,  distant,  in  a  single  series  in 
both  jaws,  near  the  symphysis  of  the  lower  two  teeth  a  little  behind 
the  rest ;  scales  small. 

Apocryptbs  lanceolatus,  (Bloch-Schneider). 

Eleotris  lanceolata,  Bloch-Schneider,  ^7%  PK  15. 

Gobius  changva,  Buchan.  Ham.  41,365,  PI.  5.  Fig.  10. 
.Apocryptes  changva,  Cuv.  and  Val.  XIL  145. 

Scartelaos  calliurus,  Swainson,  II.  280. 

Apocryptes  changva,  Bieeker :  Verb.  Batav.  Gen.  XXII.  36,  5. 

Heady  cheeks  and  opercles  blackish  olive,  bluish  beneath;  back 
blackish  olive ;  sides  greenish  or  bright  gamboge  mottled  with  blackish ; 
abdomen  whitish  or  rose-coloured ;  dorsal  fins  minutely  dotted  with 
black.  The  rays  of  the  second  in  some  with  brownish  spots ;  in  the 
young  both  are  transversely  waved  with  pale  brown ;  caudal  with  alter- 
nate vermiculated  brownish  and  whitish  lines,  and  nt  the  upper  part  of 
the  root  a  black  ocellated  spot ;  anal,  ventrals  and  pectorals  buff  or  pale 
yellowish.  Iris  buff. 

*  By  mistake  cliaracteriied  as  beiag  destitute  of  Bcdet. 

7  L  2 
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D  5—1/30  or  31,  C  17^,  A  1/29,  V  1/5,.  P  18,  Br.  V. 
Habit. — Ssiuarief  ofPinang^  Malayan  Penifuvla^  Singapore. 

Batana,  Madara,  RaDgoon,  Pondicheny,  estuaries  of  the 
TortAi^  LENGTH  :  61^  iDch.  Ganges. 

The  species  is  nomeroas  at  Pinaog. 

Apocryptks  NKXIPINNI89  Cantor. 

Slate-eolonred,  lighter  on  the  abdomen ;  throat  bluish  white ;  fin- 
membrane  of  the  united  dorsals  and  of  the  caudal  minutely  dotted  vidi 
brown,  giTing  the  fins  a  greyish  appearance  ;  anal  and  ventrals  trans- 
parent, pectorals  blackish  grey,  divided  in  the  middle  by  a  creseent- 
shaped  transparent  band,  which  expands  over  the  lowest  eight  rsjs. 
Iris  slate-coloured. 

D  6/26,  C  17t,  A  1/25,  V  1/5,  P  21.  Br.  V, 

Habit. — Sea  o/Pinang. 

Total  length  :  3f  inch. 

The  head  is  depressed,  gently  sloping  before  the  eyes ;  the  breadth  at 
the  nape  exceeds  the  vertical  diameter  by  one  third,  and  equals  }  of 
the  length  of  the  head  ;  the  latter  is  ^  of  the  total  length ;  the  eyes  src 
vertical,  oval,  occupying  the  third  seventh  of  the  length  of  the  head; 
their  distance  is  somewhat  less  than  their  diameter.  The  muzde  is 
rounded,  the  lower  jaw  slightly  projects  beyond  the  upper  ;  the  gaps 
is  enormous,  almost  horisontal;  the  angle  of  the  mouth  marks 
the  anterior  half  of  the  length  of  the  head.  The  anterior  tooth  oa 
each  side  of  the  symphysis  of  the  upper  jaw  b  exoesaiTely  loo^ 
curved  and  projecting  beyond  the  lower  jaw  when  the  mouth  is  dossi. 
At  a  distance  from  these  canines  commences  on  each  side  a  sii^ 
series  of  12  to  14  smaller,  distant  teeth,  placed  almost  horisontalhr, 
and  arched  downwards.  The  thin  membranous  upper  lip  coven  a& 
the  teeth  except  the  two  foremost,  and  has  a  small  downwards  poiated 
lobe  beneath  the  anterior  angle  of  the  orbit.  The  lower  jaw  has  oa 
each  side  a  single  series  of  10  to  12  distant  teeth,  horisontaily  placed 
and  bent  upwards.  The  first  on  each  side  of  the  symphysb  is  pboed 
a  little  behind  the  rest,  and  it  is  the  smallest;  the  snceec&g 
four  gradually  increase  in  length  ;  the  two  last  are  the  longest  of  dit 
series,  which  terminates  with  the  anterior  half  of  the  jaw,  and  coesi- 
derably  in  front  of  the  teeth  of  the  upper  jaw.    The  tongue  is  fciy 
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ninow,  almost  lioear,  short,  smooth,  rounded  in  front  and  tied  to 
the  floor  of  the  month.    It  is  of  a  bnff  colonr,  but  the  cavity  of  the 
month  is  inkj.    The  scales  of  the  nape  are  yerj  small  and  deci- 
duous, so  as  to  make  the  part  appear  naked ;  thej  gradually  increase  in 
size  towards  the  posterior  part  of  the  body,  where  they  are  very  large. 
Thej  are  orbicular  with  about  16  striae.    The  body  is  compressed,  the 
profile  gradually  narrowing  towards  the  tail.     The  first  dorsal  ray  is 
ntuted  at  the  second  third  of  the  total  length :  its  height  is  about 
1  of  the  vertical  diameter  at  the  nape ;  the  succeeding,  undivided,  rays 
grtdually  increase  towards  the  5  th,  which,  as  well  as  the  6  th,  are  about 
}  of  the  vertical  diameter  at  the  nape.     The  distance  between  the  5  th 
and  6th,  undivided,  rays,  and  between  the  latter  and  the  first  branched 
nj  is  conspicuously  greater  than  the  distances  between  any  of  the 
preceding  or  following  dorsal  rays.      The  first  branched  ray  is  some- 
what shorter  than  the  6  th  undivided,  which  produces  a  sinking  in  the 
upper  margin  of  the  connecting  membrane,  and  indicates  the  transition 
from  the  undivided  to  the  branched  rays.  The  latter  gradually  increase 
in  length  towards  the  penultimate,  which  nearly  equals  the  vertical 
diameter  at  the  nape.     The  caudal  is  broad  lanceolate,  its  length  about 
i  of  the  total.    The  first  undivided  ray  of  the  anal  is  situated  opposite 
the  3rd  branched  dorsal ;   the  height  of  the  fin  is  slightly  less  than 
that  of  the  dorsal.    The  papilla  immediately  behind  the  anus  is  short, 
conical.    The  ventrals  are  rounded,  their  length  equalling  the  vertical 
diameter  at  the  nape ;   the  transversal  diameter  exceeding  the  latter 
by  one  third.     The  pectorals  are  pointed,  their  length  |  of  the  total. 
It  is  not  numerous  at  Pinang. 

Although  the  dorsal  fin  is  single,  as  it  is  in  Gobioides,  Lac^p^e, 
this  species  has  the  characteristic  dentition  of  Apaeryptes :  it  is  in 
iaet  an  Apoeryptes  with  the  two  dorsal  fins  united,  and  as  above 
observed,  with  the  junction  perceptible.  The  single  character  is  of 
too  Uttle  value  to  warrant  the  formation  of  a  separate  genus,  par- 
ticularly, as  in  Jpocryptes  dentatus,  Cuv.  and  Val.  (XII.  112)  the 
membrane  of  the  anterior  dorsal  is  continued  to  the  base  of  the  second. 

Gen.  Trypauchbna,  Cuv,  and  VaL  1837. 

Yentral  fins  united  as  in  Gobim ;  the  single  dorsal,  the  caudal  and 
anal  united ;  on  each  side  of  the  nape  above  the  opercle  a  deep  fossa. 
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Trypauchena  yaoina,  (Bloch). 

Gobios  vagina,  Bloch-Scbn.  73,  No.  20. 

Gobioidea  raber,  Buchan.  Ham.,  38,365. 

Trjpaachena  vagba.  Cut.  and  Yal.  XII.  153,  PI.  351. 

Trjpauchena  yagina,  Swainson  II.  279. 

Trjpaucben  Tagina,  Richardson,  Report  1845,  206. 

Trypaucbena  Tagina,  Bleeker:  Verb.  Bat.  Gen.  XXII.  37,  5. 

Rose-coloured  witb  light  blue  reflections,  paler  towards  the  abdomen 
which  is  whitish ;  eyes  minute,  barely  perceptible,  like  two  biackisii 
points ;  fins  transparent,  colourless. 

D  6/47  to  49,  C  17,  A  1/49,  Vl/5,  P  17,  Br.  IV. 

Habit. — Sea  ofPinang. 

Sea,  estuaries  and   freshwater  of  Bengal,   Coromandd, 
Malabar,  China  Seas,  Jaya,  Madura,  Balli. 

Total  length  :  8  inch. 

Not  numerous  at  Pinang. 

Gen.  Amblyopus,  Cuv.  and  Vol,  1837.* 
(PsiLoaoMUS,  Swainson,  1839). 

Body  elongated ;  Tentrals  like  Gohius  ;  dorsal,  caudal  and  anal  fins 
united ;  mouth  Tertical ;  in  both  jaws  an  external  series  of  exposed, 
curred,  distant  teeth,  longer  than  the  rest ;  eyes  very  minute^  hid  bj 
the  skin,  scarcely  perceptible ;  no  fossie  on  the  side  of  the  nape. 

Amblyopus  hermannianus,  (Lac^p^de). 

Tnnioide  hermannien,  Lac^pMe,  IV.  533. 
Cepola  hermanniana,  Shaw,  IV.  191. 
Cepola  caecula,  Bloch-Schneider,  241,  Tab.  54. 
Gobio'ide  rubicundus,  Buchan.  Ham.,  37,  365,  PI.  V.  Fig.  9. 
Tsenioides,  Cut.  B.  A.  II.  244. 

Amblyopus  hermannianus.  Cut.  and  Yal.  XII.  159,  PI.  350. 
Psilosomus,  Swainson,  II.  183. 
Amblyopus  hermannianus,  Swainson,  II.  279. 
Head  and  back  brownish  ochre ;  sides  brick*red,  paler  on  the  abdo* 
men,  fins  reddish  ochre,  caudal  in  some  blood  coloured. 
D  6/44,  C  15,  A  1/45,  V  1/5,  P  15,  Br.  V. 
Buchanan  Ham. :  D  46,  A  40,  Y  12. 

*  Substitated  for  Tmmo%dt»,  Lao^pMo  1800,  the  definition  of  wlddi,  M.  Vd» 
dennet  obierrei,  is  inoorrect,  and  not  complete. 
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Cut,  and  Val.  s  D  6/40,  C  15,  A  1/37,  V  1/5,  P  15. 
Habit.— jSf^a  qf  Pinang. 

Estuaries  and  freshwater  of  Bengal,  Rangoon,  Tranqnebar. 

Peiho  riTer. 
Total  length  :  1  ft.  2  inch. 

The  height  at  the  nape  is  from  -Ar  to  iV  of  the  total  length ;  the 
length  of  the  head  is  t  to  ^  of  the  total ;  the  length  of  the  pectoral 
fin  is  ihr  to  A  of  the  total,  and  \  of  that  of  the  ventrals.  It  is  of  no 
common  occurrence  at  Pinang. 

Gbn.  Pkriofhthalmtts,  (Bloch-Schn.  1801)  Cuv,  and  Val.  1837. 

Profile  rapidlj  sloping  at  an  obtuse  angle  where  the  eyes  are 
situated ;  the  latter  are  very  close  to  each  other,  provided  with  a  lower 
lid  capable  of»  covering  the  eye.  Ventral  fins  in  some  entirely  united, 
m  others  partially  at  the  basal  half;  pectorals  muscular  at  the  base, 
covered  with  scales  and  appearing  as  if  supported  on  arms*  Teeth  of 
both  jaws  in  a  single  series,  more  or  less  horizontally  placed. 

Periophthalmtjs  schlosseri,  (Pallas). 

Gobius  schlosseri,  Pallas,  Spicil  YIII.  PI.  1,  Fig.  1—4. 

Gobius  schlosseri,  Linn^:  Syst.  1201. 

Gobius  schlosseri,  Lac^p.  II. 

Periophthshnns  schlosseri,  Bloch-Schn. 

Gobius  schlosseri,  Shaw  IV.  246. 

Gobius  schlosseri.  Baffles :  Linn.  Tr.  XIIL 

Periopthalmus  schlosseri,  Cuv.  R.  A.  II.  245  ('). 

Periophthalmus  schlosseri,  Bennett :  Life  of  Raffles. 

Periophthaln^us  schlosseri,  Cuv.  and  YaL  XII.  192. 

Periophthalmus  schlosseri,  Swaioson,  II.  280. 

Periophthalmus  schlosseri.  Sleeker,  Yerh.  Bat.  Gen.  XXII.  39. 

Ikan  l&sah,*  Usah,  or  l^ah  of  the  Malays, 

Upper  part  of  the  head  and  back  blackish  green  or  olive,  cheeks  and 
sides  greenish  gamboge,  the  scales  with  blackish  edges  and  a  large 
Usckish  spot  at  the  upper  angle  of  the  opercle ;  throat  and  abdomen 
white.  Anterior  dorsal  shining  reddish  brown,  the  upper  margin 
whitish;  second  dorsal:  upper  margin  and  basal  half  brownish  white, 
in  the  middle  a  broad  obliquely  upwards  turned  black  band ;  posterior 

*  JLdiak,  restkn. 
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part  of  the  pectonk  and  caudal  black;  anal  and  Tentrali  wbitisk. 
Iris  black  with  a  narrow  internal  golden  ring ;  eyea  atronglj  irideaooit. 

D  8—1/12,  C  16f,  A  1/12,  V  1/5,  P  17,  Br  V. 

Habit. — Estuaries  of  Pinang,  Malayan  Pemmula,  Singapore* 
Amboina,  Sumatra,  Java. 

Total  length  :  10^  inch. 

Borne  individuals  have  on  one  or  both  sidea  of  the  sjmphjria  of  tlie 
upper  jaw  a  second,  internal,  short  series  of  two  or  three  small  teeth. 
At  Pinang  this  species  occurs  in  great  numbers  in  the  moat  of  Fort 
Comwallb,  which  is  filled  bj  each  tide  from  the  sea.  Like  the  other 
Gobies  it  is  very  wary  and  difficult  to  capture,  but  unlike  moat  of  the 
others,  it  is  very  fierce  when  taken,  and  is  capable  of  inflicting  rather 
severe  wounds  with  the  long  hooked  teeth. 

Gen.  Boleophthalmub,  Cvv.  and  Vol.  1837. 

Differs  from  Periophthalmus  in  having  all  or  the  middle  teeth 
of  the  upper  jaw  straight  and  strong ;  those  of  the  lower  jaw  pheed 
horizontally,  all  very  fine,  except  two  stronger  than  the  rest,  recurvooi^ 
and  placed  a  little  inwards ;  head  more  oblong  than  PeriophtkalmMt; 
scales  small  or  imperceptible;  anterior  dorsal  fin  with  five  rays;  the 
base  of  the  pectorals  not  in  all  species  covered  with  scales. 

BOLEOPHTHALMUS  BODDAERTI,  (Pallas). 

Gobius  boddaerti,  Pallas,  Spicil.  Zool.  YIIL  1 1,  Tab.  2,  Kg.  4, 5. 
Gobius  boddaerti,  Linn6:  Syst.  1201. 
Eleotris  boddaerti,  Bloch-Schn.  66. 

Gobius  striatus,  Bloch-Schn.  71,  Tab.  16.  (Female,  Cav.  and  Yal.) 
Russell  LIV.  Nettee  Kunla  Mottah. 
Gobius  boddaerti,  Shaw  lY.  238. 
Gobioides  boddaerti,  Cuv.  B.  A.  11.  244  ('). 
Boleophthalmus  boddaerti,  Cuv.  and  Yal.  XII.  199. 
Boleophthalmus  boddaerti,  Richardson,  Report  1845,  208,  319. 
Boleophthalmus  boddaerti,  Tern,  et  Schl.  Fauna  Japon.  1481,  Tik 

LXXYLFigS. 

Boleophthalmus  boddaerti,  Bleeker :  Yerh.  Bat.  Gen.  XXII.  40,  S. 

Lips,  upper  part  of  the  head  and  the  back  blackiah  green ;  nto 
greenish  gamboge ;  abdomen  white ;  the  sides  from  the  second  donri 
with  6  or  7  obliquely  backwards  directed  blackish  bands,  (not  rctcbng 
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the  abdomen) ;  the  whole  body,  pectorala  and  caadal  with  nmnerous 
Terdigris  spots ;  anterior  dorsal  pale  brownish  lilac  with  violet  spots, 
the  upper  margin  between  the  first  four  rays  whitish ;  second  dorsal 
brownish,  whitbh  towards  the  base,  between  the  rays  two  or  three 
tnnsTcrsal  violet  bands  edged  with  white,  forming  irregular  transversal 
aeries ;  caudal  with  blackish  rays ;  anal  and  ventrals  whitish ;  pectoral 
aembrane  blackish*    Eyes  black,  strongly  iridescent. 

D  5—1/24  to  26,  C  16,  A  1/25,  V  1/Q,  P  19,  Br.  V. 

Habit. — Estuaries  and  Sea  of  Pinang,  Malayan  Peninsula. 

Madura,  Borneo,  Java,  Sea  of  China  and  Japan,  Moluccas, 

Bengal,  Coromandel,  Malabar. 

Total  lsngth  :  5  inch. 

At  Pinang  the  species  is  very  numerous  in  the  same  localities  as 
PeriophtAalmus  schlosseri. 

BOLEOFHTHALMUS  PECTINIROSTRIS,  (LlUn^.) 

Gobius  pectinirostris,  Linn^:  Chinens.  Lagerstr. — Amoen.  Acad. 

Dec.  1754. 
Apocryptes  chinenses,  Osbeck :  It.  130. — Amoen.  Acad.  IV.  PI.  3, 

Fig.  3. 

Gobius  pectinirostris,  Linn^:  Syst.  1200. 

Gobius  pectinirostris,  Lac^p.  II.  542. 

Gobius  pectinirostris,  Shaw  lY.  245. 

Apocryptes  pectinirostris,  Cuv.  and  Yal.  XII.  150. 

Boleophthalmus  pectinirostris,  Richardson  Report  1845,  208. 

Head  and  back  grejdsh  green,  lighter  on  the  sides ;  abdomen  whitish ; 
the  whole  bgdy  with  minute  blackish  tubercles,  and  with  metallic  sky- 
bhe  or  verdigris  spots  ;  muzzle,  lips,  throat  and  posterior  margin  of 
the  opercle  pale  greenish  black ;  anterior  dorsal  greenish  black  with 
numerous  vertically  placed  lilac  spots  ;  posterior  dorsal  greenish  black 
frith  6  or  7  transversal  series  of  elongated  hlac,  black-edged  spots, 
which  between  the  8  posterior  rays  become  larger,  but  rarer ;  caudal 
brownish  black  with  transversal  series  of  indistinct  lilac  spots ;  anal, 
ventral  and  pectoral  fins  brownish  ;  the  base  of  ventrals  greenish  black, 
the  anterior  scaly  part  of  the  pectorals  with  a  blackish  crescent-shaped 
auirgin.     Iris  narrow  golden  ;  pupil  strongly  iridescent. 

I)  5—1/25,  C  16i,  A  iy25,  V  lA  P  20,  Br.  V. 

7  M 
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Habit.— -5ea  eoatt  ofFimang. 
Canton, 

Total  levgth  :  6  inch. 

The  length  of  the  head  is  a  little  more  than  i  of  the  total  length, 
the  height  sightly  exceeds  the  breadth  and  equals  half  the  length.  The 
vertical  diameter  at  the  anterior  dorsal  is  \  of  the  total  length.  The 
mnzzle  is  rounded,  the  gapewide,  the  angle  of  the  mouth  is  opposite  the 
posterior  angle  of  the  orbit.  The  eyes  are  contiguous,  situated  a  little 
behind  the  second  fifth  of  the  head ;  upper  eyelid  with  tubercles ;  the 
lower  membranous,  hemi-transparent.  The  upper  jaw  has  on  each  side  of 
the  symphysis  three  conical  teeth,  distant,  and  longer  than  the  rest,  of 
which  there  are  upwards  of  30  very  minute,  and  distant,  on  eadi  side. 
On  the  upper  lip  behind  the  canines  appears  a  small  flattened  bbe. 
Each  side  of  the  lower  jaw  carries  30  to  34  hori2ontal,  closely  set  teeth, 
which  are  long,  almost  setaceous,  obliquely  truncated  at  the  apex.  On 
each  side  of  the  symphysis,  on  a  more  inward  level  than  the  others,  is 
a  stronger,  conical,  vertical  tooth.  The  tongue  is  small,  rounded, 
fleshy,  and  fixed  to  the  floor  of  the  cavity,  and  as  well  as  the  latter 
inky.  The  anterior  dorsal  commences  a  little  behind  the  root  of  the 
pectoral ;  the  four  posterior  rays  are  filamentous  :  the  third,  the  ling- 
est,  is  little  less  than  \  of  the  total  length  ;  the  fifth,  a  little  shorter 
than  the  first,  equals  about  one  half  of  the  third ;  the  membrme 
extends  close  to  the  posterior  dorsal ;  the  base  of  this  fin  equsb 
the  greatest  vertical  diameter  of  the  body.  The  posterior  donsl 
slightly  increases  in  height  towards  the  21st  ray,  which  measures  about 
}  of  the  greatest  vertical  diameter  of  the  body ;  the  base  of  the  fin  is 
3^  times  its  height.  The  caudal  is  a  little  pointed,  the»length  fittfe 
less  than  i  of  the  total.  The  anal  commences  opposite  the  secoad 
branched  ray  of  the  posterior  dorsal,  the  tract  of  which  it  follows,  hot 
its  height  is  less  by  one  third  ;  the  23rd  ray  is  the  longest  and  le« 
than  one  half  of  the  greatest  diameter  of  the  body.  The  veotrals  sre 
infundibuliform,  their  length  is  about  i  of  the  total.  Two  thirds  of 
the  pectorals  are  covered  with  scales;  their  length  is  about  f  of  the 
total ;  the  naked  portion  of  this  fin  is  oval.  The  scales  resemUe  th«e 
of  B.  boddaerti,  increasing  in  size  on  the  abdomen  and  posterior  put 
of  the  body,  deeply  imbedded  in  the  integuments,  which  are  eofered 
with  numerous  papillee.    Single  individuals  were  observed  at  Pinaiis* 
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BoLBOPHTHALMVs  YIRIDI8,  (Bochaa-HaiD.) 

GoMos  viridi8»  Bachan.  Ham.  42,  45,  366,  PL  XXXII.  Fig.  12. 

Boleophthalmus  Turidis,  Cuv.  and  YaU  XII,  213. 

Boleophthalmas  histophoras.  Cut.  and  YaL  XII,  210. 

Scartelaos  yiridisy  Swainson  II,  280. 

Head  and  back  greenish ;  sides  bluish-slate  coloured ;  abore  the  indis- 
tinct  lateral  line  more  or  fewer  distant  black  dots ;  in  some  a  Tarying 
number  of  blackish  vertical  lines ;  the  festooned  lips,  the  throat  and 
abdomen  bluish  white ;  dorsal  fins  greenish  grey  edged  with  black,  the 
posterior  one  dotted  with  black ;  caudal  similar,  but  the  black  dots 
forming  a  few  undulating  transversal  lines ;  anal  and  ventrals  pale  rose* 
coknred  or  whitish ;  pectoi^  greyish  with  a  few  scattered  black  dots. 
Iris  pile  golden. 

D  5—1/26,  C  17,  A  1/25,  V  lyS,  P  17,  Br.  V. 

Habit. — Sea  ofFinang. 

Estuaries  of  the  Ganges,  Bombay,  Surat. 

Total  length  :  5  inch. 

From  comparison  of  a  number  of  living  individuals  it  appears  that 
the  deeper  or  lighter  greenish  colour  of  the  back,  and  the  absence  or 
presence  of  vertical  lines  on  the  sides  are  but  individual  differences,  per- 
haps influenced  by  age,  sex,  or  habits.  Buchanan  Hamilton  correctly 
observes  ''  there  are  very  minute  scales  on  the  body  and  upper  part  of 
the  head."  They  are  imbedded  in  the  skin,  distant,  orbicular .  or 
slightly  oval,  and  become  larger  towards  the  tail.  On  submitting  a 
portion  of  the  skin  to  60  or  100  linear  magnifying  power,  the  scales 
may  be  seen  distinctly  enough.  This  species  is  very  numerous 
at  Finang* 

Gen.  Elbotris,  ^Gronov,  1763. 

General  structure  of  GMus,  but  the  ventral  fins  are  not  united  ; 
branchiostegous  rays  six. 

Elkotris  porocbphala^  Cuv.  and  YaL 

Eleotris  porocephala,  Cuv.  and  Yal.  XII.  237. 

Head  and  back  blackish  brown ;  sides  brownish  white  with  clouded 

brownish  spots ;  abdomen  brownish  white  minutely  dotted  with  brown ; 

anterior  dorsal  pale  brownish ;  posterior  dorsal  and  caudal  darker  with 

transversal  series  of  brownish  spots,  their  free  margin  whitish  ^ 

7  M  2 
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anal,  Tentrals  and  pectorals  whitish  henu'transparent.    Iris  goldeni 
more  or  leas  spotted  with  black. 

D  6—1/8,  C  17f,  A  1/7,  V  1/5,  P  15,  Br.  VL 

Habit. — FroMhwater  Pinang. 

Freshwater  Seychelle  Islands,  New  Ireland. 

Total  lsngth  :  5^  inch.. 

The  pore  a  little  above  the  posterior  nostril,  and  that  immediatdj 
behind  the  orbit  are  indistinct  in  the  two  young  indiridoals  examined ; 
the  uppermost  of  the  four  pores  on  the  posterior  ascending  margin  of 
the  preopercle  is  distmct,  the  other  three  less  so,  confluent,  fonniiig  a 
short  sulcus* 

Elbotrib  OPHIOCBPHALT78,  Kuhl  and  Van  Hasaelt. 

Eleotris  ophiocephalus.  Cut.  and  Val.  XII.  239. 

Head  and  back  pale  brownish  black  on  a  golden  ground ;  sides  with 
six  parallel  longitudinal  brown  lines ;  abdomen  buff,  minutely  dotted 
with  brown;  dorsals  brownish;  the  posterior  and  the  caudal  with 
indistinct  transversal  series  of  brownish  spots,  and  with  whitish  mar- 
gins ;  anal,  ventrals  and  pectorals  hemi-transparent,  minutely  dotted 
with  brown.    Iris  golden  blackish. 

D  6—1/®,  C  17f,  A  1/7,  V  lA  P  15,  Br.  VI. 

Habit. — Sea  o/Pinanff, 
Java. 

Total  length  :  5f  inch. 

From  JE^.  parocephala  the  present  species  principally  differs  initseo- 
lours :  the  head  appears  a  little  more  elongated,  the  scales  of  the  crown 
somewhat  larger,  and  the  inferior  margin  of  the  preopercle  has  but  a 
single  rather  indistinct  pore,  near  the  angle  of  the  mouth*  It  appears 
to  be  of  rare  occurrence  at  Pinang. 

Elbotris  bvtis,  (Buchan.  Ham.) 

Cheilodiptems  butis,  Buchan.  Ham.  57|367* 

(Icon.)    Cheilodipterus  butis.  Gray.  111.  Ind.  Zool.  II.  Ft.  93. 

Fig.3 

Eleotris  humeralis,  Cuv.  and  Val.  XII.  246. 

Eleotris  humeralis,  Bleeker ;  Verhand.  Batav.  Gen.  XXII.  22,  5* 

Reddish  brown  with  dark  central  spots  on  some  of  the  scales  of  the 
head  and  sides,  and  the  latter  with  numerous  vermilion  qwts ;  the 
two  dorsals  brownish  at  the  base,  transparent  in  the  middle  with 
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broad  Termilion  margins;  caudal  aod  anal  black  with  yermilion  mar^ 
gins;  anal  rays  with  similar  spots;  pectorals  transparent;  near  the 
root,  between  the  8th  and  i6th  ray,  a  large  rounded  black  spot,  above 
and  below  which  a  smaller  yermilion  spot,  and  a  few  others  at  the  root 
of  this  and  the  ventral  fins.  Iris  blackish  golden. 
D  6— 1/B,  C  17|.  A  lyS,  V  1/5,  P  18,  Br.  VL* 
Habit. — Sea  and  estuaries  of  Pinang, 

Estuaries  of  fiengal,  Batavia,  Samarang,  Surabaya,  Pasu* 

ruan.  West  Coast  of  Madura^ 
Total  length  :  6  inch. 

It  is  readily  recognised  by  the  much  depressed  elongated  head,  the 
length  of  which  is  contiuned  3^  times  in  the  total ;  the  greatest  verti* 
cal  diameter  of  the  body  slightly  exceeds  i  of  the  total  length.    The 
opercle  is  a  little  pointed  above  the  root  of  the  pectorals,  which,  how- 
ever, is  less  perceptible  in  the  young  than  in  the  adult.    Although 
Buchanan  Hamilton  points  out  the  strong  affinity  of  this  species  to  the 
Gen.   GobiomaruSf  Lac^p^de,  he    was  led  to    consider  it  a  Cheilo^ 
dipierus.     His  specimen  from  the  Ganges,  figured  in  his  unpublish- 
ed drawings,  and  later  by  Mr.  Gray,  was  destitute  of  the  vermilion 
spots  of  the  body,  which  vanish  in  individuals  inhabiting    muddy 
estuaries.    These  spots  as  also  the  scarlet  margins  of  the  fins,  be* 
come  obliterated  after  death,  when  the  black  spot  of  the  pectoral 
fins  appears  surrounded  by  two  smaller  yellowish-white  ones,  as  de* 
scribed  by  M.  Valenciennes.  (Hist.  Nat  des  Poiss.  XII.  p.  186.)  It 
is  not  numerous  at  Pinang. 

Eleotris  caperatus,  Cantor. 

Ground-colours,  the  vermilion  spots  of  the  body  and  the  margins 
of  the  fins,  the  black  spots  at  the  root  of  the  pectorals  exactly  resem- 
bling those  of  Eleotris  hutis. 

D  e— 1/8,  C  16^,  A  1/8,  V  1/5,  P  21,  Br.  VI. 

Habit. — Sea  ofPinang. 

Total  length  :  3 f  inch. 

The  crown  of  the  head  is  apparently  scaleless  as  far  as  the  posterior 
marg^  of  the  orbit ;  it  is  depressed,  but  less  elongated  than  E.  butis, 
its  length  being  contamed  4^  times  in  the  total ;  the  opercles  expansible 
and  deft  atf  in  jE^.  butis.    The  muzzle  is  rounded,  the  gape  nearly  ver- 

*  Bocbanan  Hamilton  girei  by  mistake  7  bnnchiMtegoas  rays. 
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tical,  the  angle  of  the  mouth  opposite  the  anterior  part  of  tke  orlat; 
the  lower  jaw  scarcely  longer  than  the  upper;  the  teeth  miniite^ 
velvetji  the  external  an<I  internal  series  of  both  jaws  distant,  aomewfait 
longer  than  the  rest ;  the  tongue  small,  flattened,  rounded  in  front ;  the 
eye  oval,  comparativelj  larger  than  in  E.  hutis,  occupying  the  second 
fourth  of  the  head ;  the  distance  between  both  is  about  one  Tcrtieal 
diameter.  The  upper  margin  of  the  orbit  forms  a  sharp  arched  crest, 
armed  with  minute,  close,  forwards  pointing  spines ;  the  crest  iksdf 
is  continued  obliquely  downwards,  but  becomes  spineless  in  front  of 
the  orbit,  and  there  it  separates  the  rostral  pavity  in  which  the  two  nos- 
trils open,  from  a  short  crescent-shaped  carity,  immediately  below  (he 
anterior  angle  of  the  orbit.  Along  the  upper  margin  of  the  somewhat 
pointed  preopercle  proceeds  a  short,  but  rather  deep,  horizontal  sqIciii» 
which  farther  follows  the  tract  behind  the.  supraorbital  spinous  crest 
The  greatest  vertical  diameter  of  the  body,  at  the  commencement  oC 
the  anterior  dorsal  fin,  is  a  little  less  than  the  length  of  the  head.  The 
scales  of  the  opercles,  cheeks  and  the  nape  are  a  little  smaller  thsa 
those  of  the  body,  which  are  a  little  broader  than  long*  The  l<M^;itQ- 
dinal  series  from  the  root  of  the  pectorals  to  the  caudal  contains  aboot 
34  scales.  The  length  of  the  pectoral  £ns  equals  that  of  the  hesd; 
the  other  fins,  as  well  as  the  genital  papilla  in  shape  and  pn^rtiooi 
resemble  those  organs  of  E.  buiis*  The  similarity  of  colours  and  their 
distribution  is  so  striking  in  both  species,  that  they  might  be  mistaVra, 
l^ut  for  th(  supraorbital  spinous  crest,  the  sulcated,  and  comparstiTd|j 
shorter  head  of  E,  eaperatua.  Two  individuals  were  obserred  at 
Pinang,  taken  together  in  stakes  with  other  fishes. 

SUBFAM.  ECHENEIDINJB. 

Gen.  Echenxib,  C[Artedi,'\  Linni  1748;,  Ciioief  1817. 

With  a  flattened  disk  on  the  head,  composed  of  a  certain  number  d 
transversal  laminae,  directed  obliquely  backwards,  dentated  or  spiny  oa 
their  posterior  margin,  and  moveable  so  that  by  creating  a  vscom 
between  them,  or  by  hooking  on  by  the  spines,  they  are  c^BaUecf 
attaching  themselves  to  various  bodies,  such  as  rocks^  ships,  fishes^  fc> 
Body  elongated,  covered  with  minute  scales ;  a  sbgle  soft  dorsal  opp^ 
site  to  the  anal ;  head  perfectly  flat  above ;  eyes  lateral ;  month  ho» 
zontaliy  cleft,  rounded ;  lower  jaw  projecting  and  aa  wdl  as  the  istcr- 
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maxillaries  fbrDisfaed  with  minute  card-like  teeth ;  a  regular  series  of 
minute  teeth  like  cilia  along  the  margin  of  the  upper  maxillaries ; 
branchiostegous  rajs  eight ;  the  stomach  is  a  wide  cul-de-sac ;  caeca 
m  or  eight ;  intestine  ample,  but  short ;  air-vessel  none. 

ECHENEIS  NAUCRATSS,  Liuud. 

Echends  neucrates,  LInnd :  Syst.  Nat.  1188. 

Echeneis  neucrates,  Forskal :  Descr.  Anim.  p.  XYI.  No.  7. 

Echeneis  naucrates,  Bonnat.  Encyclop.  Method*  Ichthjol.  Tab.  33. 

Echeneis  neucrates,  Bloch.  Tab.  171*  Fig.  124. 

Echeneis  neucrates,  Shaw  lY.  209,  PI.  31. 

Echeneis  neucrates,  Russell  XLIX.  Ala  Mottah. 

Echeneis  naucrates,  CiiT.  R.  A.  (Ed.  I.)  II.  228. 

Echeneis  neucrates,  Bennett :  Life  of  Raffles,  692. 

Echeneis  vittata,  Buppell :  N.  W.  Fische,  82. 

Echeneis  naucrates,  Richardson:  Report  1845,  203. 

Echeneis  naucrates,  Temm.  et  Schl.  Fauna  Jap.  Tab.  CXX.  Fig.  1. 

Guddimi  of  the  Malays. 

(Adult.)  Disk,  fins,  and  ground-colour  of  body  Hvid  or  lead  colour 
of  different  shades ;  from  the  muzzle  over  the  side  of  the  head  a  broad 
bluish  black  band,  in  some  more  or  less  continued  along  the  lateral 
line  ;  in  some  the  throat  and  posterior  half  of  the  body  bluish  black  ; 
in  others  livid  patches  on  the  sides  and  abdomen ;  upper  and  lower 
comer  of  the  caudal  with  a  crescent-shaped  or  triangular  milk-white 
spot.     Iris  silvery  bluish  black. 

(Toung.)  Of  darker  colours  than  the  adult ;  the  elevated  angles 
of  the  dorsal  and  caudal  milk-white  as  also  the  angular  spots  on  the 
trapezoidal  caudal. 

D  2/33  to  38,  C  17f  A  2/G3  to  38,  V  1/5,  P  21  to  23,  Br.  IX. 

Disks  23  to  26. 

Habit — Sea  o/Pinang,  Malayan  Peninsula^  Singapore. 

Atlantic  on  both  sides,  Red  Sea,  Indian  Ocean,  Bay  of 
Bengal,  Sumatra,  Australia,  Polynesia,  Japan* 

Total  length  :  2  ft.  4  inch. 

Single  individuals  occur  at  all  seasons  in  the  Straits  of  Malacca. 
The  Bialays  consider  this  fish  to  be  powerful  manure  for  fruit  trees. 
(Low:  Dissert*  ofPinang^  179). 
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FAM.  BLENNIOID^. 

Gen.  Petroscirtes,  RUppell  1828. 

(Omobranchus,  [Ekrenherg,']  Cuv,  and  VaU  1836  •— 

Blenn£CHI8>*  Cuv.  and  Vol.  1836.) 

Teeth  setaceous,  roinate,  in  a  single  series  ;  branchial  opening  rerj 
small,  placed  above  the  pectoral  fins ;  dorsal  single^  with  flexible,  but 
not  articalated  rays ;  yentrals  thoracic,  with  three  rays. 

Pbtroscirtes  variabilis.  Cantor. 

Head  above  and  back  light  brownish  olive  ;  sides  of  the  head  sad 
body  yellowish ;  abdomen  greenish  yellow ;  from  the  orbit  to  the 
caudal  a  longitudinal  blackish  band,  above  which  the  head  and  body 
minutely  dotted  and  clouded  with  black  ;  dorsal  yellowish  olive,  dotted 
with  black,  rays  with  more  or  less  distinct  blackish  spots  forming  two 
or  three'  longitudinal  series  ;  in  some  individuals  a  black  spot  betwMO 
the  points  of  the  first  and  second  ray  ;  caudal  yellow,  base  minatelj 
dotted  with  black  and  in  some  with  a  central  black  spot ;  anal  yeUov 
minutely  dotted  with  black,  in  some  with  black  spots  on  the  ran 
forming  two  or  three  longitudinal  series ;  ventrals  yellow ;  pectonds 
transparent.  Iris  bright  yellow  clouded  with  blackish  ;  orbital  margis 
plive. 

D  11/17  to  20,  C  llf  A  17  to  21,  V  3,  P  15,  Br.  VI. 

Habit. — Sea  o/Pinang,  Singapore. 

Total  length  :  5  inch. 

The  form  of  the  body  is  elongated,  gradually  compressed  from  the 
head  to  the  tail ;  the  greatest  vertical  diameter  of  the  body,  in  front  of 

*  Blennechu,  Cut.  and  Val. — **  Branchiostegous  membrane  dos^  beoeatk 
and  communicating  externally  by  a  small  fissure  above  the  base  of  tbe  pectoril 
fins ;  dentition  a  modification  of  that  of  Blennhu :  lower  incisors,  attached  t» 
the  anterior  part  of  the  jaw ;  on  each  side  a  long  canine,  in  some  species  enonsMSp 
reclining ;  in  others  arched,  and  when  the  month  is  closed,  fitting  in  a  earity  as 
each  side  of  the  palate ;  dorsal  undivided  ;  tentacles  absent  in  mosL"  (Cor.  od 
Tal.  XI.  279). — Of  the  two  species  of  Petroscirtea,  described  by  Dr.  RUppcO, 
F.  mitratut  is  characterised  •  as  having  in  both  jaws  a  single  close  series  of  fiae 
setaceous  teeth ;  P,  ancylodon  as  having  in  addition  two  small  canines  on  each  ade 
of  the  upper  jaw,  and  a  very  long  one  on  each  side  of  the  lower.  As  M.  M.  Cana 
and  Valenciennes  admit  both  species  in  their  Genus  BltnnecMi,  Dr.  Rl^peffi 
Peiroiciriei  claims  priority. 
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tfae  anal,  is  ^  of  the  total ;  of  which  that  in  front  of  the  caudal  is  ^. 
The  vertical  section  at  the  occiput  is  nearly  square,  from  thence  the 
aides  of  the  head  are  gradually  compressed  towards  the  truncated 
nrazale,  the  hreadth  of  which  is  \  less  than  that  of  the  occiput.  The 
upper  part  of  the  head  is  flattened,  gently  declining  to  between  the 
eyes,  when  it  becomes  arched  and  abruptly  declining.  The  length  of 
the  head  is  i  of  the  total,  the  depth  at  occiput  about  ^  of  the  length. 
The  distance  from  the  muzzle  to  the  orbit  is  i  of  the  length  of  the 
head.  The  upper  part  of  the  orbit  forms  a  part  of  the  profile ;  the  dia- 
meter of  the  eye  is  ^  of  the  length  of  the  head.  The  mouth  is  rather 
lai^ :  as  the  jaws  are  truncated  in  front,  they  consist  of  a  central  and 
two  lateral  portions.  The  central  or  transversal  supports  a  single  close 
series  of  minute  setaceous  trenchant  teeth :  those  of  the  upper  jaw  are 
placed  vertically ;  those  of  the  lower,  the  shorter,  horizontally,  la 
the  upper  jaw  their  number  yaries  from  30  to  40 ;  in  the  lower  from 
32  to  50.  The  number  appears  to  be  independent  of  age :  of  two 
individuals  measuring  5  inch,  in  length,  one  had  f f,  the  other  f |  inci< 
aora,  while  two  others,  about  3  inches  in  length,  had  f^  and  |f  •  On 
each  aide  of  the  lateral  part  of  the  upper  jaw,  a  short  distance  behind  the 
incisors,  appears  a  small  canine.  A  much  longer  canine,  equalling  the 
diameter  of  the  eye,  is  placed  on  each  side  of  the  lower  jaw  immediately 
behind  the  incisors.  When  the  mouth  is  closed  each  of  the  lower 
canines  is  received  into  a  large  oval  cavity  in  the  palate.  Behind  the 
canines  the  jaws  are  toothless.  There  is  no  tongue ;  under  the  throat 
are  two  excessively  minute  filaments.  Just  above  and  a  little  in 
Iront  of  the  root  of  the  pectorals  appears  a  short  crescent-ahaped 
fissure,  the  opening  of  the  gills.  On  the  upper  part  of  the  head 
are  several  pores,  of  which  one  above  the  anterior  part  of  each 
orbit,  appears  to  be  constant.  The  body  appears  to  be  naked  with 
namerons  minute  pores  secreting  mucus.  The  lateral  line  proceeds 
firom  the  posterior  part  of  the  opercle  obliquely  upwards  to  about  the 
fifth  dorsal  ray,  from  whence  it  follows  close  to  the  base  of  the  fin 
towards  the  eleventh  ray,  when  it  turns  for  a  short  distance  obliquely 
downwards  and  suddenly  terminates.  The  dorsal  fin  commences  on  a 
line  with  the  posterior  margin  of  the  preopercle  ;  the  first  ray  is  a  little 
•borter  than  the  rest,  which  are  nearly  equal,  |  of  the  greatest  diame* 
ter  of  the  body.  The  dorsal,  like  all  the  other  fin  rays,  are  undivided, 
but  the  first  1 1  dorsal  are  simplci  not  jointed ;  the  last  one  is  connected 

7  N 


11 84  Catalogue  of  Malayan  Fishes.  [Nor.. 

by  a  triangular  membrane  to  the  posterior  part  of  the  back.  The  cia- 
dal  equals  the  length  of  the  head ;  when  spread  out,  the  posterior 
margin  is  rounded  with  the  points  of  the  rajs  exposed^  but  ordinsrilj 
the  fin  appears  lanceolate.  The  anal  commences  opposite  the  twdM 
dorsal  ray ;  it  resembles  the  dorsal,  but  the  rays  are  a  little  shorter;  the 
last  one  is  connected  by  a  membrane  to  the  posterior  part  of  the  abdo- 
men. The  pectorals  are  rounded,  i  of  the  total  length*  The  Tentrds 
consist  of  three  rays,  of  which  the  anterior  is  the  shortest ;  the  centisl 
is  the  broadest,  but  its  length  equals  the  very  thin  posterior  one,  whic^ 
is  about  i  of  the  total  length.  Single  individuals  occur  at  all  seasoas 
at  Pinang.  They  resemble  some  of  the  GobioicUs  in  their  power  of 
sustaining  life  for  some  time  out  of  water,  in  their  skipping  moTements^ 
and  in  their  habit  of  inflating  the  gill-membrane.  The  diaphragm  ii 
silvery  white ;  the  stomach  capacious,  generally  expanded  with  minute 
Crustacea ;  the  liver  small ;  the  gall  large,  pyriform ;  the  intestinal  caoal 
is  simple,  about  the  length  of  the  fish ;  the  air-vessel  small,  pyrifonn, 
silvery.  This  species  b  closely  allied  to  P.  bankierij  Richardson,*  which, 
however,  is  readily  distinguishable  by  its  larger  eye  {\  of  the  head,) 
and  by  the  third  rentral  ray  being  much  shorter  than  the  second. 

FAM.  LOPHIOID^. 

Gen.  Antennariub,  {Commerson)  LaeSp^de  1 798. 
(CHiRONECTKS,t  Cuvter,  1817). 

Head  compressed  with  three  free  rays  on  the  crown ;  mouth  vei6- 
cally  cleft ;  opening  of  the  gills  small,  round,  behind  the  pectoral  fins, 
in  the  posterior  part  of  axilla.  Tongue  toothless.  Intermaxillariesi 
lower  jaw,  vomer,  palatines  and  pharyngeals  with  minute  card-like 
teeth»    Dorsal  fin  elongated. 

Antennarivs  raninus,  (Tilesius). 

Klem:  Miss.  III.  PI.  3,  Fig.  4? 
Lophius  hiatrio,  Var  C,  Bloch-Schn.,  142? 
Lophius  histrio  marmoratus,  Bl.-Schn.  Ibid  ? 
Lophius  raninus,  Tilesius :  Mem.  Mosc,  XI.  PL  16. 

*  lehthyology  qf  the  Voyage  of  H.  M.  8.  SMpkur,  136,  PL  LXIV.  1%.  8r  *• 

-^lUport  1845,  266. 
t  Chironectet,  lUiger.  1811,  a  g^nut  of  Manupisiia. 
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Lesson:  Voy.  de  la  CoqniHe.  Poiss.  PL  \6,  Fig.  2. 

Chironectes  mannoratus.  Cut.  and  Yal.  XII.  402* 

Chironectes  raninus,  Richardson,  Rep.  1845|  203. 

Chironectes  marmoratns*  Temm.  and  Sohl.  Fauna  Jap.  Pise.  159> 

LXXXI.  Fig.  1.  . 

Ground  colour  of  back,  sides  and  fins  yellow  ochre,  largely  marbled 
irith  blackish  brown,  in  which  occur  single  darker  spots ;  abdomen 
fStwerj  yellowish-white  with  brown  spots ;  the  cutaneous  filaments  of 
the  fins  and  back  blackbh,  those  of  the  sides  pale  yellow,  those  of  the 
abdomen  white.  Iris  pale  burnished  golden  with  distant  radiating 
brown  lines ;  pupil  areolar,  black. 

D  3—12,  C  9,  A  7,  V  5,  P  10,  Br.  VI. 

Habit. — Sea  qf  Fitumg. 

New  Guinea,  Bombay,  Japan, 

Total  length  :  4f  inch. 

The  body  is  minutely  granulated,  and  the  first  dorsal  ray  is  exces- 
sively slender :  it  was  absent  in  the  larger  of  two  individuals  observed 
•at  Pinang. 

Amtbnnarius  HISPIDU8,  (Bloch-Schu.) 

Koehlreuter,  N.  C.  Petrop.  X.  PI.  8,  Fig.  1 . 

Lophius  hispidus  Bloch-Schn.  143,  No.  6. 

Lophius  striatus,  Shaw,  Nat.  Misc.  Y.  PI.  175. 

Bttssell  XIX.  Kappa  Mura  Moia. 

Lophius  histrio,  Linn6,  Russell. 

Chironectes  lophotes,  Cuvier:  M6m.  du  Mus.  III.  PL  17,  Fig.  2. 

Chironectes  hbpidus,  Cuv.  and  Val.  XII.  407. 

Pale  reddish  yellow  (nankin-colour),  paler  on  the  abdomen ;  head 
and  back  with  transversal  sooty  brown  stripes :  those  of  the  nape  and 
liack  nearly  transversal  or  slightly  oblique,  radiating  obliquely  down- 
wards from  the  eye  and  from  the  tail ;  all  the  fins  except  the  ventrals 
spotted  with  sooty  brown ;  first  dorsal  ray  yellowish  alternately  brown  % 
the  tuft  of  filaments  longitudinally  blackish  and  white ;  the  few  short 
filaments  of  the  body,  the  lips,  tongue,  and  cavity  of  the  mouth  pale 
yellowish.  Iris  pale  burnished  golden  with  radiating  brown  lines; 
pupil  black,  circular. 

D  3—12,  C  9,  A  7,  V  5,  P  10,  Br.  VI, 

7  N  2 
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Habit.— £R0a  of  Puumg^  Singapore* 
•  Bay  of  Bengal. 

Total  length  :  9  inehea. 

The  body  and  fins  are  coyered  with  8inall»  closely  set,  bipartite  apiiics 
which  rise  vertically  from  the  skin.  The  lateral  line  is  composed  of 
larger  somewhat  distant  spines,  each  terminating  in  6  to  9  points ; 
it  commences  from  the  muzzle,  proceeds  in  an  arch  above  the  eye  and 
continnes  following  the  slope  of  the  back  towards  the  posterior  part  of 
the  second  dorsal.  A  second,  rather  indistinct  line  of  distant,  laiger 
spines  is  observed  on  the  upper  half  of  the  upper  jaw,  and  a  tUid 
similar  marks  externally  the  posterior  maiigin  of  the  operde.  Hot 
and  there  on  the  body,  but  particularly  towards  the  anterior  part  of 
the  abdomen,  appear  some  short  fleshy  filaments.  The  laiger  individnil 
was  observed  at  Singapore  in  May  1840,  a  second,  4  inehes  in  length,  at 
Pinang  in  1845.  The  stomach  is  conical,  veiy  capadous,  oecappag 
the  entire  length  of  the  lower  part  of  the  expansible  abdominal  eavftj; 
the  coats  are  very  thick,  leathery ;  the  mtemal  surface  with  numerooi 
irregular  folds.  The  duodenum,  the  widest  of  the  intestines,  receives  tke 
elongated  ductus  coledochus  at  a  distance  of  about  f  inches  from  pylo- 
rus. The  length  of  the  intestinal  canal  is  double  that  of  the  fish.  Tbe 
liver  is  very  voluminous,  elongated ;  the  gall  bladder  is  like  a  pea,  hilf 
imbedded  in  the  liver ;  the  spleen  very  minute.  The  air->Tes8d  laig^ 
oval ;  the  coats  very  thick. 

Antbnnariits  commbrsomi,  (Lac^p^e). 

Benardl.  P1.43,  212T 

Lophius  commersonii,  Lac^pMe  I.  327* 

Lac^pMe  I.  PI.  14,  Fig.  3  ? 

Chironectes  commersonii,  Cuvier :  M^m.  du  Mus.  III.  431,  Pi.  19i 

Kg.1. 
Chironectes  commersonii,  Cuv.  and  Val.  XII.  426. 

Bluish  black.    On  the  back,  above  the  lateral  line,  and  in  fieot  of 

the  first  articulated  ray  an  oblique  ro$e*coloured  oval  spot,  widsn 

which  a  black  ring  ;  at  the  root  of  the  caudal,  above  and  bdovtso 

mmilar  smaller  spots,  and  one  on  the  side  between  tlm  pectoral  sod 

anal  fins.    First  very  slender  dorsal  ray  alternately  rose-eoloored  td 

black,  the  tuft  of  filaments  rather  full,  blackish  grey.    Bays  of  tht 

dorsal,  anal,  pectoral  and  ventral  fins  black,  the  membranes  inkj  wA 

a  rather  broad  sub-marginal  rose-coloured  band,  edged  with  Uic^ 


J 
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The  points  of  the  Tentral  rays  rose-coloured.  The  caudal  rays  black ; 
betii«ea  the  CUrd  and  nintht  near  the  root,  the  black  membrane  has  a 
tnasversal  rose^oloored  band  divided  in  the  middle  by  a  black  linew 
On  the  posterior  part  of  the  caudal  a  broad  sub-marginal  rose^oloured 
l»nd,  within  which  fonr  somewhat  undulating  black  lines^  edged  with 
bhck.  lips,  thrcMit^  tongue,  and  cavity  of  the  mouth  light  blnish 
gray,  dotted  with  black.  Iris  rose-coloured  silvery,  with  six  radiating 
Mack  lines,  pupil  circular,  black. 

D  3—14,  C  9.  A  7,  V  5,  P  9,  Br.  VI.T 

Habit. — Sea  of  Singapore. 
Isle  of  France. 

ToTAIi  LENGTH ':   5|. 

The  body  and  fins  are  covered  with  small  black  spines  like  those  of 
A,  ki^^utf  but  there  are  no  fleshy  filaments.  The  lateral  line  is  con* 
iinued  to  the  root  of  the  caudal  fin.  The  abdomen  is  very  expansible. 
The  present  differs  from  the  description  given  by  Cuvier  and  Valenciennes 
la  the  position  and  number  of  the  rose-coloured  spots  or  ocelli,  and 
the  anal  fin  has  one  ray  less,  differences  sufficiently  insignificant  to  be 
considered  individual.  A  single  individual  was  observed  at  Singapore 
ia  Hay  1840. 

6bn.  Batrachxjs,  Klein  1744. 

Head  broad ;  mouth  widely  cleft,  lips  frequently  with  numerous 
cutaneous  filaments ;  anterior  dorsal  fin  very  small  and  almost  hid  by  the 
integuments ;  pectorals  supported  by  flat  short  arms ;  ventrals  jugular 
with  three  rays  of  which  the  anterior  is  elongated,  flattened  like  a  sword- 
Uade ;  teeth  in  the  jaws,  vomer  and  palate ;  posterior  dorsal  and  the  anal 
extensive,  but  low ;  sub-opercle  as  large  as  opercle,  both  terminating  in 
strong  spines ;  infraorbitals  none ;  branchiostegous  rays  six. 

Batrachus  grunnibns,  (Linn6). 

Seba  III.  Fl.  28,  Fig.  4. 

Cottus  grunniens,  Var.  B.  Linn^ :  Mus.  Ad.  Fr.  11.  65» 

Coitus  grunniens,  linn^,  Var.  B :  Syst.  1209. 

Cottus  grunniens,  Bloch,  PI.  179. 

Cottus  grunniens,  Lac^p.  III.  232. 

Batraehus,  Bloch-Schneider,  42. 

Coitus  grunniens,  Shaw  IV.  256. 

Batrachus  grunniens,  Cuv.  R.  A.  II.  253.  (')• 

Batrachoides  gangene,  Buchan.  Ham.  34,  365,  Fl.  XIV.  Fig.  8. 
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Batraehus  gnmiiiens«  Cut.  and  Val.  XII.  466. 

Head  above^  back  and  sides  light  greenish  or  brownish  oUtc^ 
abdomen  greenish  or  brownish  white ;  head  marbled  and  spotted  with 
black;  body  with  more  or  less  distinct  obliqne  and  Tertical  broad 
bands,  darker  than  the  gronnd-oolonr,  edged  and  spotted  with  blank; 
fleshy  filaments  buff ;  fins  of  the  ground-colour  of  the  body,  dorsals 
and  anal  indistinctly  clouded  with  black  or  with  very  oblique  bkcki^ 
bands ;  caudal,  pectorals  and  yentrals  with  blackish  spots  or  natrov 
Tertical  bands.    Iris  narrow  silvery  olive,  orbital  part  blackish. 

D  3—22,  C  13|,  A  18,  V  1/2,  P  23,  Br.  VI. 

Habit.— iS^a  qfPinang,  Malayan  PeninnUa^  Singapore. 
Java,  Bombay,  Gangetic  estuaries. 

Total  ubngth  :  10  inch. 

The  length  of  the  head  is  about  \  of  the  total ;  the  transversal  dia- 
meter of  the  orbit  is  i  of  the  length  of  the  head.  The  eyes  are  placed 
nearly  horizontally,  their  distance  from  the  muzzle  is  one  diameter,  Irom 
each  other  it  is  somewhat  less  than  two  transversal  diameters.  The 
intermaxillary  teeth  are  minute,  placed  in  a  double  series,  which  readies 
from  the  symphysis  to  opposite  the  eyes.  A  double  series  of  stronger 
conical  teeth  occupies  the  vomer  and  palatals,  and  extends  farther  back 
than  the  intermaxiUaries.  The  lower  jaw  has  a  double  series  of  stroog 
conical  teeth  on  the  symphysis,  but  it  becomes  single  in  the  brandies 
of  the  jaw.  The  tongue  is  bouy,  small,  flattened,  elongated  and  so 
completely  hid  in  the  integuments  that  it  cannot  be  perceived  donag 
life.  The  opercle  terminates  in  two  strong  spines  of  which  the  soqpe* 
nor  points  obliquely  upwards  and  backwards,  the  lower  is  horizontsL 
The  sub-opercle  terminates  in  a  single  horizontal  spine^  in  length 
equalling  the  lower  one  of  the  opercle.  A  number  of  fleshy  filamcBts 
terminating  in  cilia  are  scattered  over  the  head.  One  behind  eadi  cye^ 
and  at  the  angle  of  the  mouth  is  longer  than  the  rest.  The  gieitat 
vertical  diameter  of  the  body  equals  the  length  of  the  head.  The 
ventral  spine  is  very  short  and  by  a  membrane  dosely  joined  to 
the  first  ray  which  is  the  longer  and  undivided.  The  second  nf 
is  shorter  and  divided  in  numerous  branches.  Single  individnib 
occur,  but  rarely,  at  Pinang.  The  natives  attribute  poisonous  qnafitia 
to  these  fishes,  and  reject  them  even  as  manure.  The  creaking  soaid 
they  emit  has  been  noted  by  Buchanan.  They  are  capable  of  fiiisK 
a  considerable  time  out  of  their  element* 
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FAM.  TEUTHIDID^. 

6bn«  Teuthis,  LinnS  1766* 

(Si6ANt7s,  Forakal  1775. — Centrogabter,  Houtiuyn. — Ampha- 
CANTHUS,  Bloch'Sehneider   1801. — Buro,  [^Commere.']   LacSp^de, 

1803.) 

Bod  J  oval,  compressed ;  month  slightly  cleft  and  little  protractile ; 
teeth  minute,  crenulated,  in  a  single  series ;  a  horizontal  spine  in  front 
of  the  dorsal  fin ;  ventrals  with  two  spines :  an  external  and  an  inter-^ 
naJ,  between  which  three  rays ;  branchiostegous  rays  five,  of  which 
the  lowest  is  dilated  and  hid  in  the  isthmus. 

Tbuthis  JAVA,  Linn6. 

GroDOY.  Zoophyl.  113,  No.  352,  PI.  8,  Fig.  4. 

Tenthis  Java,  Linn^  :  Syst.  1362. 

Russell  CII.  Worahwah. 

Tenthis  javus,  Cuv.  B.  A.  II.  223,  (')• 

Amphacanthus  jayus,  Cuv.  and  Val.  X.  118. 

AmphacanthuB  javus,  Schlegel  et  Miiller :  Verhand.  over  de  Nat. 

Gesch.  (Amphacanthus)  10*. 

Amphacanthus  javusy  Sleeker:  Verh.  Batav.  Gen.  XXII.  5. 

Ikan  kitang  of  the  Malays. 

Head  above,  back  and  sides  dark  brownish  neutral  tint,  paler  towards 
abdomen ;  on  the  head  and  back  numerous  pale  bluish  grey  rounded 
spots,  which  on  the  sides  and  chest  become  elongated,  irregular,  vermi- 
colated ;  on  the  abdomen  longitudinal  and  whitish ;  sides  of  the  head 
metallic  greenish  yellow  or  sulphur-coloured ;  cheeks  washed  with 
brown ;  pectorals  transparent  greyish  white ;  rest  of  the  fins  pale 
brownish  grey  closely  dotted  with  brown,  and  washed  with  brown,  pale 
orange  and  lilac.  Iris  pale  metallic,  sulphur-coloured;  orbital  half 
dark  brown  or  neutral  tint. 

D  13/10,  C  17i»,  A  7/9s  V  1/3/1,  P  18,  Br.  V. 

Habit. — Sea  of  Malayan  Penimula  and  Islands. 
Sunda,  Java,  Madura,  CoromandeL 

ToTAi.  LENGTH :  1 1  inch. 

The  length  of  the  head  is  a  little  more  than  i  of  the  total,  in  which 
the  depth  at  occiput  is  contained  3^  times.  The  greatest  diameter  of 
the  orbit,  which  is  a  little  oblique  and  falling  beneath  the  .widened 
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crennkted  anterior  maipn,  is  ^  of  the  length  of  the  head*  The  ffoM 
vertical  diameter  of  the  body  is  2i  in  the  total  length.  The  honsantal 
spine  in  front  of  the  first  dorsal  has  in  the  young  of  this  and  of  the 
following  species  the  point  exposed ;  with  age  it  becomes  entirely  hid  by 
the  integuments.  In  young  individuals  the  length  of  the  head  is  from 
4^  to  4f  in  the  total ;  the  greatest  diameter  of  the  orbit  is  2f  in  the 
length  of  the  head ;  the  greatest  vertical  diameter  of  the  body  is  2f  in 
the  total  length.  At  Pinang  small  individuals  are  numerous  at  dl 
aeasons.  As  all  the  species  of  the  present  genus  are  supposed  by  the 
Malays  of  the  Straits  to  be  highly  poisonous,  they  are  not  eaten,  bat 
set  aside  among  offal  of  fish  to  be  used  as  manure. 

Teitthib  concatenata,  (Cuv.  and  Val.) 

Amphacanthus  concatenatus,  Cuv.  and  Yal.  X.  127. 

KHang  of  the  Malays. 

Head  above,  back  and  anterior  part  of  the  sides  above  the  lafenl 
line  blue  purple ;  rest  of  the  sides  reddish  yellow;  abdomen  reddisb 
white ;  back  and  sides  with  numerous  rounded  brick-red  spots  beeomiag 
reddish  yellow  on  the  lower  part  of  the  sides ;  sides  of  the  heid 
reddish  yellow  bronze  washed  with  brown ;  nostrils,  infraorbitals  sod 
opercles  brimmed  with  cobalt;  pectorals  transparent ;  rest  of  tbe  to 
pale  brownish  grey,  closely  dotted  with  brown,  washed  with  paia 
reddish  yellow  and  lilac ;  between  the  dorsal  and  anal  rays  some  indis- 
tinct brown  spots.  Iris  narrow  sulphur-coloured  round  the  pupO;  rest 
brown  bronze. 

D  13/10,  C  17|,  A  7A  V  1/3/1.  P  17,  Br.  V. 

Habit. — Sea  of  Pinang. 

Isle  of  Burn,  Batavia. 

Total  length  :  6f  inch. 

The  length  of  the  head  is  4^  in  the  total,  the  depth  at  oedpnt  3}- 
The  greatest  oblique  diameter  of  the  orbit  is  2|  in  the  length  of  tbe 
head.  The  outline  of  the  head  is  convex,  particularly  between  tbecya* 
The  greatest  vertical  diameter  of  the  body  is  2^  in  the  total  kag^ 
When  the  caudal  fin  is  spread  out,  the  posterior  maigin  is  boHt 
straight.    Single  individuals  occur  at  Pinang  at  all  seasons. 
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Tevthib  DOR8AL18,  (Cov.  and  Yal.) 

Amphacanthus  doraalis.  Cay.  and  Yal.  X.  143. 
Amphacanthus  dorsalis,  Schlegel  aad  MuUer:  1.  c.  10,  13,  Tab.  2, 

Fig.  1. 
Kftang  of  the  Malays. 

Head  above  and  back  pale  brownish  olive,  lighter  on  the  upper  half 
•f  the  sides;  lower  half  and  abdomen  bluish  white}  immediately 
beneath  the  origin  of  the  lateral  line  and  in  front  of  the  pectorals  pale 
reddish  lilac ;  back  and  sides  with  nnmerous  small  oval  bluish  white 
spots;  cheeks  and  operdes  pale  metalUc  sulphur-coloured,  opercles 
edged  with  pale  lilac;  pectorals  transparent;  caudal  pale  brownish 
olive,  minutely  dotted  with  brown;  rest  of  the  fins  greyish  white, 
tinged  with  lilac,  minutely  dotted  with  brown.  Iris  yellowish  white, 
orbital  margin  olive. 

D  13/10,  C  17*,  A  7/9,  V  1/3/1,  P  16,  Br.  V. 

Habit. — Sea  of  FiMmg. 
Batavia. 

Total  length  :  6  inch. 

The  length  of  the  head  is  4^  in  the  total.    The  greatest,  oblique, 
diameter  of  the  orbit  is  ^  of  the  length  of  the  head.    The  greatest 
vertical  diameter  of  the  body  is  \  of  the  total  length.    At  Pinang  this' 
species  is  nnmerous  at  all  seasons. 

Gen.  Acanthurus,  ForsA&l  1775. 

(Harfurub,  Forsier  1778. — ^Aspidurus,  LacSp.  1802.) 

Tail  on  each  side  armed  with  a  strong  moveable  spine ;  head  and 
body  compressed ;  eyes  elevated  ;  mouth  slightly  cleft ;  teeth  in  a  single 
series,  trenchant,  with  crenulated  margins ;  dorsal  single ;  body  covered 
with  minute  scales ;  branchiostegous  rays  five. 

Acanthurus  zanthoptsrus,  Cuv.  and  Val. 

Plate  IV. 

Acanthurus  xanthopterus,  Cuv.  and  Val.  X.  215. 

Timmg,  Head  and  body  violet  brown,  paler  towards  abdomen ;  the 
aostrils  opening  in  a  bright  gamboge  triangular  spot,  resting  behind 
on  the  anterior  half  of  the  orbit,  the  apex  towards  the  middle  of  the 

7  o 
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profile ;  dorsal  fin  bright  yellow,  minately  dotted  with  brown ;  along 
the  base  a  cobalt  blue  longitudinal  band,  above  which  a  second  parallel 
lilac  one  terminating  on  the  anterior  third  of  the  fin ;  a  third  and  a 
foarth  above  each  other :  both  bifurcating  about  the  anterior  half; 
upper  margin  black ;  anterior  half  of  caudal  white,  the  rest  brown  like 
the  body  ;  posterior  margin  broad,  black ;  anal  bright  yellow  minntdj 
dotted  with  brown,  with  a  cobalt  blue  basal  band,  above  which  fonr 
parallel  lilac  ones,  external  margin  black ;  ventral  spine  and  rays  pafe 
bluish  black ;  membrane  pale  grey  minutely  dotted  with  brown ;  pee* 
toral  rays  yellow,  membrane  transparent.  Iris  narrow,  yellow  romi^ 
the  pupil,  next  broad  silvery  white,  orbital  margin  reddish  brown. 

D  9/27,  C  17J,  A  3/25,  V  1/5,  P  17,  Br.  V. 

Habit. — Sea  of  Pinang, 
Seychelles.   ' 

Total  length  :  5^  inch. 

The  length  of  the  head  is  A\  in  the  total ;  the  diameter  of  the  eye  ii 
3^-  in  the  length  of  the  head.  The  preopercle,  opercle,  scapular  and 
humeral  bones  are  distinctly  radiated.  In  each  jaw  is  a  single  series  of 
16  trenchant  teeth :  those  of  the  upper  appear  somewhat  larger  and  thdr 
margin  has  from  10  to  12  crenulations  (Fig.  3.  Magnif.)  ;  in  the  lower 
jaw  the  pair  of  teeth  on  the  symphysis  is  longer  than  the  rest,  and  tke 
whole  of  the  margin  carries  10  crenulations ;  all  the  rest  are  shorter, 
truncated  with  about  5  crenulations.  *  The  greatest  vertical  diameter  of 
the  body  (Fig.  2.)  is  2\  in  the  total  length.  The  whole  of  the  head  sod 
body,  the  anterior  half  of  the  caudal  and  the  base  of  the  dorsal  and  aosl 
fins,  are  covered  with  small  elongated  oval  scales  (Fig.  4.  Magnif.),  of 
which  those  of  the  body  have  the  posterior  part  truncated  with  about 
12  unequal  cilia  on  the  margin.  The  lateral  line  appears  like  a  thread 
at  the  upper  fifth  of  the  body ;  it  is  slightly  undulating,  following  the 
outline  of  the  back,  which  is  less  arched  than  that  of  the  abdomen,  till 
it  arrives  betjween  the  terminations  of  the  dorsal  and  anal  fins.  Proa 
thence  it  is  at  first  a  little  downwards  arched  and  then  rises,  so  as  to 
pass  above  the  spine  of  the  tail  towards  the  caudal.  Above  and  bdov 
the  lateral  line  appear  a  number  of  short,  excessively  minute,  backwards 
directed  tubes.  The  length  of  the  spine  is  less  than  the  diameter  of 
the  eye ;  the  anterior  margin  is  sharp,  the  posterior  rounded*  Tlia 
posterior   margin  of  the  caudal  b  slightly  concarei   the  snponBr 
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lobe  m  little  longer  than  the  inferior.  The  stonmch  is  short,  thkk, 
gisHU'd*]ike ;  the  gall  very  large.  There  are  four  coecopylorie  append* 
ages.  The  intestinal  canal  is  spirally  folded,  more  than  twice  the 
length  of  the  fish.  A  single  young  individual  was  observed  at  Pmang 
in  March  1845.  The  fishermen  asserted  that  it  is  of  rare  occurrence 
and  attains  to  a  foot  in  length. 

FAM.  AULOSTOMATID^. 

Gen.  Cannorynchus,*  Cantor, 

{Equivalent  to  Fistularia,  Linn4^  1766). 

Month  tubular,  elongated,  depressed ;  jaws  slightly  cleft,  nearly  hori- 
aontal,  with  small  teeth ;  head  elongated  from  ^  to  ^  of  the  total 
length;  body  elongated  depressed;  scales  invisible ;  behind  the  head, 
above  and  below,  some  bony  appendages  casing  the  anterior  part  of 
tbe  head,  dorsal  fin  single,  and  as  well  as  the  anal  composed  of  undi* 
^ded  rays ;  branchiostegous  rays  seven. 

CANKORYNCHtJS  IMMACX7LATU8,  (CommerSOU.) 

Russell,  CLXXIII.  Goorum. — Fistularia  tabacaria,  Lin. 

Fistularia  tabaccaria.  White,  Voyage  Bot.  Bay.  P.  296,  Fig.  2. 

Fistularia  immaculata,  (Commerson,)  Guv.  R.  A.  II.  267*(') 

Fistularia  commersonii,  Ruppell :  Neue  Wirbelth.  Fische,  142. 

Fistularia  immaculata,  Richardson,  Rep.  1845,  247* 

Young,  Head  above  light  greenish  grey ;  upper  half  of  opercles 
greenish  olive  minutely  dotted  with  black,  lower  half  as  well  as  the 
nnder  surface  of  the  head  and  the  abdomen  whitish ;  sides  of  the  body 
light  slate  grey ;  the  lateral  line  bordered  beneath  by  a  pale  silvery 
bluish  white  line ;  fins  greenish  hyaline ;  caudal  filament  brownish 
olive.    Iris  narrow  golden  round  the  pupil ;  the  rest  blackish  silvery. 

D  15,  16  or  17,  C  I3f  A  14  or  15,  V  1/5,  P  15,  Br.  VII. 

Habit. — Sea  of  Pinang, 

Indian  Ocean,  Coromandel,  Mohila,  (Red  Sea.) 

Length  of  the  head :    0  ft.     5^  inch. 

i»    99    $9      body  to  the  root  of  caudal  fin,  .  •      0   „     8}    „ 

>»    99    99      caudal  filament, 0  „     4f    „ 

»  ■    '■     ■■    ■»  I 

Total  lsngth  :  1  ft.    6|  inch. 
*  K^iviy,  r^ed;  p^yxos,  snout.  Sabstituted  for  l^^fi^ta,  Linn^,  1766,  pro-occa* 
pied  by  PuiuittrUif  Donati,  1750.  {Polypi,) 
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The  length  of  the  head  is  |  or  the  length  of  the  body,  measiEred 
firom  the  symphysis  of  the  lower  jaw  to  the  point  of  the  candal  fin. 
The  tubular  mouth,  to  the  anterior  margin  of  the  orbit,  is  2}  tinei 
longer  than  the  rest  of  the  head.  The  horizontal  diameter  of  the  ejs 
is  9^  in  the  length  of  the  head;  the  distance  of  the  eyes  across  the 
forehead  is  i  of  the  diameter ;  the  narrow  forehead  is  widened  by  a 
transparent  membrane  extending  along  the  upper  margin  of  the  orbit, 
and  giving  it  an  elongated  oval  shape.  From  the  sides  of  the  oedpnt 
proceeds  a  sharp  crest  of  minute  spines  to  the  preopercle ;  the  posteiior 
paid  anterior  part  of  the  orbit  are  finely  toothed,  and  the  latter  part  bai 
a  short  broad  spine  above  and  below*  On  each  side  of  the  tabohr 
mouth,  appears  a  sharp  ridge,  the  posterior  half  of  which  is  armed 
with  small  forwards  directed  spines.  The  lower  jaw  is  longer  than  tbt 
upper,  with  a  round  protuberance  at  the  symphysis.  Both  jaws  have 
a  single  series  of  small,  somewhat  unequal,  reclining  teeth,  A  aimihr 
single  series  appears  on  each  of  the  palatals,  and  from  four  to  six  « 
the  anterior  part  of  the  vomer.  Between  the  intermaxillary  series  of 
teeth  and  those  of  the  vomer  is  extended  a  small  crescent-shaped  mea- 
brane.  from  the  centre  of  the  opercle  proceed  downwards  two  stroog 
stries  and  numerous  finer  ones  radiate  backwards.  From  the  posterior 
part  of  the  orbit  radiate  a  number  of  lines  backwards.  Immediatdy 
behind  the  occiput  commence  a  pair  of  elongated  lanceolate  bony  plates^ 
each  contained  about  5|-  times  in  the  length  of  the  body,  forming  in  tha 
middle  of  the  back  a  slightly  raised  line.  Behind  the  pectoral  fins  ap- 
pears a  shorter  lanceolate  bony  plate,  the  upper  margin  of  which  joins 
the  former  pair  of  the  back ;  the  lower  joins  a  larger  also  lanceolate  platc^ 
which  on  each  side  covers  the  anterior  part  of  the  abdomen.  The  latter 
pair  of  abdominal  plates  i^e  turned  up  at  the  sides  at  a  right  angle ;  their 
lower  surface  is  honeycombed  and  the,  anterior  half  of  their.  lover 
maiigin  leaves  a  central  open  space  on  the  abdominal  surface.  Tke 
length  of  t^e  pair  of  abdominal  plates  is  f  of  the  dorsal.  The  lengtii 
of  the  pectoral  4ns  and  the  lobes  of  the  caudal  equal  the  horiaontai 
diameter  of  the  eye.  The  vertical  diameter  at  occiput,  as  well  as  tlM 
greatest  diameter  of  the  body,  is  f  of  the  horizontal  diameter  of  tht 
eye.  The  breadth  across  the  occiput  equals  the  latter  diameter.  A 
vertical  section  of  the  head  is  broad  rectangular ;  one  of  the  anterior 
part  of  th^  bodyi  in  front  of  the  doraali  is  nearly  triangular ;  behind  tin 
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dorsal  it  is  rhombic.  The  dorsal  and  anal  fins  commence  opposite 
etch  other  at  the  posterior  fourth  of  the  distance  from  the  anterior  part 
of  the  orbit  to  the  point  of  the  caudal  lobes.  The  lateral  line  com- 
mences aboTc  the  opercle ;  the  anterior  part»  occupying  the  dorsal 
plftteSt  is  arched  with  the  conyexity  towards  the  centre  of  the  back»  so 
tkat  the  lines  of  both  sides  describe  the  figure  of  aa  elongated  hom>> 
glass.  At  the  termination  of  the  lateral  pair  of  bony  |dates  the  lateral 
line  commences,  following  the  centre  of  the  side,  above  the  bluish  white 
lioe.  The  lateral  line  consists  of  a  number  of  a  linear  tubes»  deeply 
deft  at  both  ends ;  behind  the  dorsal  fin  the  tubes  change  to  very 
diorty  sharp  bony  ridges,  which  to  the  touch  appear  like  spines.  The 
Tentral  fins  are  very  short  situated  in  the  centre  between  the  muxile 
and  the  point  of  the  caudal  Ipbes.  The  length  of  the  elongated  central 
eandal  ray  appears  to  be  proportionally  longer  in  the  very  young  indi- 
ridnals ;  in  the  largest  it  was  divided  in  two.  Four  indiriduals  were 
observed  at  different  seasons  at  Pinang  ;*  they  were  examined  some- 
time after  death,  and  none  of  them  exhibited  the  lateral  series  of  blue 
spots  noted  by  Dr«  RiippelL 


ORDO  ANACANTHINI. 

FAM.  PLEURONECTISID^. 

Gen.  Platbssa,  Cuvier,  1817. 

In  each  jaw  a  series  of  trenchant,  obtuse  teeth;  frequently  on  the 
pharyngeals  t^e^b  like  paving-stones ;  dorsal  extending  in  front  to  above 
the  upper  eye,  leaving,  as  well  as  the  anal,  a  naked  interval  between 
themselves  and  the  caifdal ;  shape  rhombqidal ;  most  species  have  the 
eyes  on  the  rightf  side ;  two  pr  three  small  coeca. 

jyet  and  eohur  on  the  left  side, 

*  Another  aperies  of  the  present  famny :  AmpMisffh  seut^ia^  Klein,  was.  obaerr- 
cd  in  great  nnmben  at  Singapore  in  May  1840.  From  1842  to  1845  none  occur- 
red at  Pinang,  nor  were  the  fishermen  there  acquainted  with  the  fish. 

t  The  terms  right  and  Irft,  or  dtxiraX  and  Hnittral  are  appliied  to  the  species 
of  this  family,  as  to  those  of  every  other,  while  the  fish  is  placed  with  the  tail  to- 
wards the  observer,  the  dorsal  fax  upwards,  and  the  anal  downwards. 
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Platessa  russelli. 

(tarn.)    PlatesM  rasaelli*  Gray :  HI.  Ind.  Zool.  PL  94,  Fig.  2. 
Ikan  Siblah  of  the  Malays* 

Left  Ma.  Pale  reddish-  or  yeUowish-brown ;  each  scale  with  a  ver- 
iical  bofiP  spot  close  to  the  dark  brown  posterior  margin  ;  operde  ani 
anterior  third  of  abdomen  pale  bluish  or  neutral  tint.  Iris  silveiy, 
coloured  like  the  body. 

Rpgfht  side.  Buff  or  dust-coloured  ;  operde  and  anterior  third  of 
abdomen  pale  bluish.  Fins  transparent,  coloured  like  the  body,  but 
paler,  minutely  dotted  with  brown ;  dorsal,  caudal  and  anal  with  a  few 
scattered  indistinct  brownish  spots. 

D  70  to  73,  C  15|,  A  56,  V  6,  P  12,  Br.  VII. 

Habit  :  8ea  of  Pinang^  Malayan  Peninsula,  Singtqpore. 

Total  length  :  1  ft.  1  inch. 

Left  side.  The  length  of  the  head  is  4|  in  the  total.  The  upper 
orbit  occupies  the  second-fourth  of  the  head,  dose  to  the  profile  of  the 
back  without  encroaching  upon  it ;  it  is  oral ;  the  horizontal  diameter, 
bdng  i  of  the  length  of  the  head,  exceeds  by  ^  that  of  the  lover 
rounded  orbit.  Both  are  separated  hy  a  very  narrow  sharp  ridge. 
The  vertical  distance  from  the  centre  of  the  inferior  orbital  margin  of  the 
lower  eye  to  the  margin  of  the  lower  jaw  is  -^  of  the  length  of  the  heed. 
The  posterior  apertures  of  both  nostrils  are  situated  immediatdy  ia 
front  of  the  orbits ;  they  are  rounded  and  larger  than  the  anterior  oaes. 
Of  the  latter  the  upper  one  appears  to  be  a  small  puncture  about  mid- 
way in  front  between  both  orbits.  The  lower  anterior  aperture  it 
situated  obliquely  in  front  of  the  posterior,  dose  to  the  mai^  tf 
the  left  upper  maxillary.  The  latter  bone  is  narrow,  widened  aad 
obliquely  truncated  at  the  lower  extremity.  The  angle  of  the  mootk 
scarcely  extends  to  the  anterior  part  of  the  orbits.  The  margin  of  the 
mouth  is  exclusively  formed  by  the. elongated  intermaxillaries,  to  wUdi 
are  confined  the  teeth.  The  latter  are  conical,  blunt,  slightly  inwuds 
arched  and  placed  in  a  single  series,  of  which  the  anterior  four  or  five 
of  each  side  are  a  little  larger  and  more  distant  than  the  rest,  which 
are  minnte  and  placed  closely  together.  The  teeth  of  the  low^ji* 
are  longer,  fewer,  and  all  with  intervals.  The  tongue  is  linear,  smooth. 
The  opercles  and  cheeks  are  hid  by  scales.    The  form  of  the  bodyii 
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oblong,  the  greatest  vertical  diameter,  at  the  second-third  of  the  total 
length,  slightly  exceeds  \  of  the  total.      The  body  is  covered  by 
upwards  of  67  longitudinal  series  of  scales,  of  which  there  are  about  81 
on  a  line  between  the  gill-opening  and  the  caudal.  The  scales  are  small 
rounded  with  about  15  radiating  lines  at  the  xadical  part ;  the  posterior 
margin  is  closely  ciliated.    The  lateral  line  consists  of  simple  tubes. 
It  commences  at  the  lower  margin  of  the  lower  orbit,  ascends  in  the 
shape  of  the  letter  S  to  the  upper  extremity  of  the  preoperde,  then 
slightly  descends  to  above  the  posterior  angle  of  the  opercle,  when  it 
suddenly  rises  describing  a  short  arch,  terminating  above  the  point  of 
the  pectoral*    From  thence  it  proceeds  straight  along  the  middle  o£ 
the  side  to  the  point  of  the  posterior  margin  of  the  caudal  fin.    Tho 
dorsal  fin  commences  opposite  the  anterior  angle  of  the  upper  orbit ;. 
the  distance  from  the  muzzle  equals  the  horizontal  diameter  of  the 
upper  eye.    All  the  rays,  except  the  three  last  ones,  are  undivided^ 
and  with  a  single  series  of  small  scales  along  the  anterior  margin ;  the^ 
points  of  the  rays  project  a  little  beyond  the  membrane,  so  as  to  give 
the  fin  a  fringed  appearance.    The  longest  rays  are  contained  2\  times 
in  the  length  of  the  head :  they  are  situated  at  the  commencement  of 
the  posterior  half  of  the  fin,  the  distance  of  which  from  the  caudal  is 
^  of  that  of  the  anterior  ray  from  the  muzzle.      The  root  of  the  caudal 
is  eovered  with  small  scales ;  the  posterior  margin  is  pointed  in  the 
centre,  the  two  rays  of  which  are^  the  longest,  f  of  the  head.    The  pos« 
terior  four  or  five  anal  rays  are  divided ;  the  rest  are  simple  and  resem- 
ble the  dorsal.    The  extent  of  the  base  of  the  anal  is  about  ^  less  than 
that  of  the  dorsal*    The  left  ventral  b  situated  a  little  nearer  the  gill-* 
•pening  than  the  anal ;  the  two  first  rays  are  undirided ;  the  second, 
the  longest,  is  \  of  the  head,  and  extends  to  the  second  anal  ray.   The 
right  ventral  is  a  little  farther  back,  the  first  ray  commencing  opposite 
the  third  ray  of  the  left  fin.  The  two  upper  pectoral  rays  are  undivided ; 
the  third,  the  longest,  slightly  exceeds  \  of  the  head.  Single  individuala 
accnr  at  Pinang,  at  all  seasons*    They  are  eaten  by  the  natives. 

6bn.  HiPPOGLOSsvs,  Cuvier,  1817. 

Finn  resembling  those  of  Plateua  /  form  generally  more  elongated ; 
jftws  and  pharynx  with  teeth,  in  most  species  strong  and  sharp* 
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A. — Eyes  and  colour  on  the  right  tide* 

H1PPO6LOS8US  BRUMBi,  (Bloch^Schneider.) 

Piearonectes  enimei,  Bloch-Schneider. 

Russell,  LXIX.  Adalalu 

HippoglossuB  eramei,  Cav,  R.  A*  IL  340.(*)« 

Hippoglosstts  erumei,  Ruppell :  Atlas,  121  • 

Hippoglossus  eramei,  Ruppell  3  Neue  Wirbelth,  Fische,  84. 

Ikan  Siblah  of  the  Malays. 

Right  nde.  Dull  brow&iah-  or  greenish^grej ;  anterior  third  of  doi- 
sal  inilk*white,  minutely  dotted  wiUi  brown  ;  rest  pale  bloish  bnwsi 
dotted  with  brown  and  washed  with  black ;  caudal  blackish  vitk  t 
broadf  Tertieal,  whitish  band  at  the  biise ;  anterior  eighth  of  anal  nilk- 
white,  rest  like  dorsal;  pectorals  and  ventrals  hyaline,  the  latter 
minutely  dotted  with  brown.  Iris  silvery,  sending  a  number  of  Ttran* 
eular  diverging  threads  over  the  circular  black  pupil. 
.  Left  nde.    Brownish  white,  minutely  dotted  with  brown* 

D  48  to  53,  C  15f,  A  35  to  39,  V  6,  P  14  or  15,  Br.  VII. 

Habit  s  Sea  of  Pinang,  Malayan  Penimula. 

Coromandal^   Bay  of  Bengal,   Estuariea  of  the  Ganges 


Total  lbngth  :1ft. 

Bight  Me.    The  length  of  the  head  is  ^  of  the  total.    The  nffBt 
orbit  is  placed  horisontally  on  the  upper  surface  of  the  head ;  its  ^ 
tance  from  the  muzzle  is  f  of  its  longitudinal  diameter,  which  is  ^  «f 
the  length  of  the  head.    A  little  below,  and  in  front  of  the  upper  oiiA 
on  the  left  side  of  the  muzsle,  appears  the  posterior  circnlw  apertoiv 
of  the  left  nostril ;  the  anterior  one  is  smaller,  tubular  and  situated  • 
little  in  front  of  the  posterior.    The  right  orbit  is  slightly  shorter  thsa 
the  left,  and  is  situated  vertically  on  the  left  side  of  the  head,  bordeiiag 
upon  the  upper  maxillary.    The  circular  pupils  are  protected  by  s 
number  of  vermicular  silvery  filaments  which  diverge  from  the  upper 
margin  of  the  iris.    The  distance  between  both  orbits  scarcely  ezreedi 
\  of  their  diameter ;  each  orbital  margin  is  a  little  raised  with  a  narrow 
intervening  furrow.    The  apertures  of  the  right  nostril  are  sitnatfd 
immediately  in  front  of  the  right  eye,  and  resemble  the  correspoadiaf 
of  the  left.    The  upper  maxillary  is  elongated,  widened  and  tniiMilcd 
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bowel.     The  linear  elongated  intennaxillaries  form  the  margin   of 
the  month,  and  have  two  series  of  long,  distant,  arched  teeth,  each 
with  a  minnte  barb  on  the  posterior  part  of  the  point.    The  teeth 
of  the  external  series  are  €xed,  but  those  of  the  internal  are  moveable, 
and  may  be  laid  down  like  those  of  Smtnu  nehereus,  (Bnchan.  Hamil- 
ton).    The  teeth  of  the  lower  jaw  resemble  those  of  the  npper, 
bttt  they  are  more  numerous ;  those  of  the  inner  series  are  a  little 
longer,  and  those  near  the  symphysis  have  an  indistinct  double  barb. 
On  each  side  of  the  palate  appears  a  single  series  of  small  pointed 
teeth,  and  in  young  indiriduals,  upwards  of  4  inches  in  length,  four  to 
mx  similar  on  the  vomer,  which,  however,  very  early  disappear.    The 
Umgne  is  minnte  and  smooth ;  on  each  side  of  the  root  rises  a  small, 
dnster  of  minute  pointed  teeth,  and  similar  appear  at  intervals  on  the  rest 
of  the  hyoid.  The  angle  of  the  mouth  is  situated  opposite  the  posterior 
part  of  the  left  orbit.    The  greatest  vertical  diameter  of  the  body,  at 
the  second  third  of  the  total  length,  slightly  exceeds  |  of  the  latter. 
The  lateral  line  commences  at  the  inferior  margin  of  the  lower  eye,  which 
it  follows,  and  turning  backwards  over  the  upper  margin  of  the  operde, 
it  describes  a  low  arch  which  terminates  opposite  the  middle  of  the 
dorsal.    From  thence  it  proceeds  straight  along  the  middle,  to  the 
point  of  the  posterior  margin  of  the  caudal.    The  line  is  a  little  raised, 
and  is  on  each  scale  composed  of  three  small  tubes :  a  central,  from 
which  an  npper  and  lower  diverge  backwards.    The  greatest  vertical 
diameter  contains  from  55  to  57  series  of  scales ;  the  lateral  Ime,  from 
the  operde  to  the  root  of  the  caudal,  69  to  71  scales.    The  scales  are 
amaU  rounded,  with  12  to  15  radiating  lines  at  the  radical  portion  and 
indistinctly  eiliated  in  the  centre  of  the  posterior  margin.    The  dorsal 
fin  commences  behind  the  npper  orbit  at  a  distance  of  one  longitudinal 
diameter,  and  terminates  at  an  equal  distance  from  the  caudal.    The 
9  or  10  anterior  rays  are  undivided ;  the  longest,  towards  the  middle 
of  the  fin,  are  2|>  in  the  length  of  the  head ;  all  have  at  their  anterior 
■aigin  a  series  of  small  scales.    The  anal  is  j-  shorter  than  the  dorsal ; 
the  two  first  rays  are  undivided ;  in  other  respects  it  resembles  the 
dotaal.      The  root  of  the  caudal  is  scaly;  the  posterior  margin  is 
liluitly  pointed  in  the  centre,  the  two  rays  of  which,  the  longest,  are  } 
ai  the  head.    Hie  right  ventral  is  situated  a  little  in  front  of  the  pec- 
teral,  much  nearer  the  gill*openiag  than  iht  firsf  anal  ray ;  the  two 
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fint  rays  are  tindiyided  ;  the  fourtfa^  the  tongest,  is  2^  in  the  length  «f 
the  head*  The  left  yentral  is  placed  a  little  farther  backward.  Tk 
pectorals  are  pointed,  i  the  length  of  the  head.  The  stomach  tsTCi; 
capadoas,  broad  pjriform ;  the  intestinal  canal  b  simple,  about  i  of  the. 
total  length.  Single  individuals  occur  at  all  seasons  at  Pinang,  ui 
are  eaten  by  the  natives. 

B. — Eyes  and  edlour  on  the  left  side. 

HiPPOGLOSSUS  ERVMBIy  YaR.  A. 

Habit;  SeaofPinaag. 

This  is  simply  a  reversed^  sinistral  variety ^  necessary,  however,  t» 
distinguish  as  such  from  a  second,  differing  in  colours.  The  pnsot 
attains  to  the  size  of  the  dextral,  but  at  Pinang  it  is  of  rarer  ooeurmee. 
Individuals  of  equal  length  differ  in  no  characters  except  in  such  as  m 
necessarily  the  consequence  of  reversion,  such,  for  instance,  as  the  left 
ventral  fin  being  placed  a  little  anterior  to  the  right. 

HiPPOOLOSSUB  BRUMEI,  Var.  B, 

Russell,  LXXVII.  Nooree  Nalaka  C. 

HippogloBsus  nalaka,  Cuvier,  B,  A.  II.  3400* 
.  Left  side.  Groilnd  colour  pale  brownish  grey  or  white  mimiteif 
dotted  with  brown ;  a  broad  brownish  black  vertical  band,  extesdiig 
from  the  jaws  over  the  sides  of  the  head  and  body  to  the  root  of  thi 
pectorals ;  two  similar  on  the  sides  of  the  body,  and  a  fourth  over  tb 
posterior  part  of  the  body  and  the  tail ;  the  three  last  bands  exteadiag 
faintly  over  the  corresponding  parts  of  the  dorsal  and  anal ;  antaitf 
half  of  caudal  whitish  dotted  with  brown ;  posterior  half  bromUi 
black ;  rest  of  the  fins  and  eyes  like  JET.  emmet. 

Eight  side,  like  the  left  of  H.  erumei. 

Habit  :  Sea  of  Pinang,  Malayan  Peninsula,  Singapore* 
Coromandel. 

Except  in  colours  and  being  sinistral,  the  present  variety  agfees  is 
every  other  character  with  JET.  erutnei.  Bussell,  indeed,  observed  tke 
strong  resemblance,  but  he  imagined  that  in  this  variety  the  toto 
were  smaller,  and  the  lateral  line  carinated.  Comparison  of  eqpdiafr 
viduals  of  both  shews  no  difference  of  the  sise  of  the  scsles,  sod  tks 
lateral  line  is  equally  raised  in  both.    Bussell  describes  the  length  at 
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being  nx  inches.  Of  a  number  of  individnalB  examined  at  Pinang  and 
Singapore  none  exceeded  6f  inches.  It  remains  to  be  ascertained  if 
this  yariety  attains  to  the  same  size  as  Far.  A.,  or  if  it  is  merely  a 
transient  livery  of  certain  young  individuab  of  Far.  A* 

Gen.  Solba,  Klein  1748. 

Eyes  and  colour  on  the  right  side ;  mouth  distorted  on  the  ude 
opposite  the  eyes ;  minute  crowded  teeth  in  the  half  of  both  jaws 
opposite  the  eyes,  the  other  half  toothless ;  form  of  the  body  oblong ; 
muzzle  rounded  and  generally  projecting  beyond  the  mouth ;  dorsal 
commencing  opposite  or  a  little  in  front  of  the  upper  eye ;  caudal  sepa* 
fated  from  dorsal  and  anal* 

SoLEA  HUMiLis,  Csntor* 

Bight  tide.  Pale  umber-brown,  minutely  dotted  with  black,  and 
yriih  numerous  small  blackish  spots ;  an  indistinct  larger  one  close 
below  the  middle  of  the  base  of  the  dorsal,  and  a  second  at  the  poste- 
rior third ;  two  corresponding  spots  near  the  base  of  the  anal ;  mem* 
faranes  of  the  fins  pale  brownish  buff  dotted  with  black,  rays  pale 
nmber ;  on  the  caudal  some  indistinct  blackish  spots ;  near  the  point 
of  the  pectoral  an  oral-,  and  between  the  two  lowest  rays  a  linear  black 
•pot*    Iris  pale  silyery. 

L^  tide.  Pectoral,  yentral  and  short  filaments  about  the  mouth 
l>f0fwiiish  white. 

D  57,  C  12f  A  42,  V  5,  P  8,  Br.  VI. 

Habit:  Sea  of  Pinang. 

l^ijrsAJL  LENGTH  :  3}  iuch* 

Bight  tide.  The  form  of  the  body  resembles  that  of  Solea  pegwa, 
Tarrell,*  but  the  vertical  diameter  is  greater  in  the  present.  Th^ 
length  of  the  head  is  5^  in  the  total.  The  upper  orbit,  the  larger,  is 
aitoated  in  the  centre  between  the  angle  of  the  mouth  and  the  corre*- 
aponding  part  of  the  dorsal,  but  much  nearer  the  muzzle ;  the  horizon^ 
lal  diameter  is  i  of  the  length  of  the  head.  The  lower  orbit  is  situated 
between  the  angle  of  the  mouth  and  the  posterior  angle  of  the  upper 
orbit,  of  which  its  horizontal  diameter  is  f  •  The  distance  between  the 
orbits  slightly  exceeds  the  horizontal  diameter  of  the  upper  orbit. 

.     f  Zooh  iourn.  lY.  467,  Ft.  l$.-*Britiib  Fishes :  II,  260. 
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The  whole  of  the  head  is  oorered  With  little  soeles  like  those  of  the 
bodjk  rough  to  the  ioueh.  The  totigae  is  minute,  smooth,  trancsted 
trangular.  The  greatest  rertical  diameter  of  the  body,  at  the  end  of 
the  anterior  third  of  the  dorsal,  is  2^  in  the  total  length.  On  the 
diameter  may  be  counted  69  series  of  scales.  The  slightly  raiicd 
lateral  line  continues  strdght  from  behind  the  upper  part  of  the  oper* 
cle  to  the  caudal,  a  little  nearer  the  back  theii  the  abdomett.  It  con- 
tains 85  scales,  each  with  a  minute  central  tube*  The  scales  of  tke 
head  and  body  are  small,  elongated  tetragonal,  the  poeterior 
rounded.  On  the  radical  part  appear  about  nine  radiating  lines, 
of  which  are  divided  in  two ;  the  centre  of  the  posterior  margin  hsi 
upwards  of  thirteen  cilia,  although  very  fine,  yet  suiBdently  strong  to 
make  the  scales  appear  rough  to  the  touch.  The  first  dorsal  ray  cobh 
mences  on  a  level  with  the  anterior  angle  of  the  upper  orbit.  The  fint 
nine  lajrs  are  undivided ;  all  are  covered  by  an  elongated  pyramiiU 
sheath  of  scales,  consisting  of  two  or  three  series,  which  extend  to  nor 
the  points  of  the  rays,  which  project  beyond  the  membrane.  Tbi 
longest  rays,  towards  the  middle  of  the  fin,  equal  ^  the  length  of  tht 
bead.  The  anal  resembles  the  dorsal,  but  has  only  the  four  anterior 
rays  undivided.  The  caudal  is  rounded,  equal  the  length  of  the  bead. 
The  pectoral  is  pomted,  ^  the  length  of  the  head.  The  right  ventnl 
is  very  small,  about  |  of  the  pectoral,  and  the  last  ray  is  connected  hf 
a  membrane  to  the  first  anal. 

Left  side.  A  little  above  and  behind  the  symphysis  of  the 
jaw  appears  a  small  tubercle,  through  which  is  pierced  a  single 
nostril.  The  base  of  the  dorsal  as  far  as  the  nine  first  rays  caniis  s 
few  short  soft  filaments,  some  of  which  are  scattered  over  the  ride  d 
the  head ;  they  beoome  more  numerous  and  crowded  towaids  the  hft 
angle  ef  the  mouth.  This  side  of  the  jaws  resembles  the  riphcrS| 
there  being  at  the  angle  a  small  pointed  tuberde,  directed  iami 
The  teeth  are  very  fine,  crowded  and  hid  to  the  point  in  the  fleshy  lfi» 
The  left  ventnd  is  longer  Uian  the  right  and  not  joined  tothesssL 
A  ring^  individuid  was  observed  at  Pinang  in  October  1842. 

SoLBA  ovATA,  Richardsott. 

Solea  ovata,  Bichardson :  Rq)ort,  1845,  279. 

SigU  iide.    Brownish  ash-grey,  minutely  mottled  with  pale  Uaek- 
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iah,  towards  the  base  of  the  dorsal  and  anal  three  rounded*  distant, 
Uack  8pots»  edged  with  light  grey ;  on  the  rest  of  the  body  a  few  scat- 
tered similar  spots^  also  indistinctly  ocellated ;  pectoral  greyish  at  the 
bsie  rest  black ;  rest  of  the  fins  pale  ash-grey  minutely  mottled  with 
blackish.  Pupil  horizontally  oval ;  iris  pale  silvery  round  the  pupil ; 
the  rest  ash-grey. 

Left  side.    Brownish  white ;  operdes  and  abdomen  lead  grey ;  fila- 
ments about  the  bead  white ;  fins  buff. 

D  65,  C  12f,  A  48,  V  5,  P  9,  Br.  VI. 

Habit  i  Sea  of  Finang. 

China  Seas,  Canton. 

ToTAJL  LENGTH  :  3f  iuch. 

Bight  tide.  The  length  of  the  head  is  i  of  the  total.  Both  eyes 
are  nearly  equal,  i  of  the  length  of  the  head ;  the  upper  one  occupies 
the  second-fifth ;  the  lower  is  removed  slightly  farther  back,  and 
touches  the  upper  lip ;  the  posterior  angle  of  both  eyes  are  situated  a 
little  fiurther  back  than  the  angle  of  the  mouth,  the  eyes  are  separated 
by  a  sharp  rest,  the  diameter  of  which  is  scarcely  i  of  the  honsoutal 
diameter  of  eadi  eye.  The  tongue  and  teeth  resemble  those  organs  of 
&  AtMit^tf  .  The  greatest  vertical  diameter  of  the  body,  at  about  the 
niddle  of  the  dorsal  is  2^  in  the  total  length.  On  the  diameter  may 
be  eounted  about  76  scales.  The  latter  are  rough  to  the  touch ;  on 
the  radical  part  appear  upwards  of  16  radiating  lines,  some  of  which 
are  divided  in  two ;  the  centre  of  the  posterior  margin  b  armed  with 
from  9  to  12  fine  spines.  The  lateral  line  proceeds  straight  in  the 
middle  of  the  side  from  the  gill-opening  to  the  caudal ;  it  contains  up- 
wsrds  of  95  soaks,  each  with  a  minute  central  tube.  The  first  dorsal 
ny  commences  opposite  the  anterior  angle  of  the  upper  eye ;  the 
longest  rays,  towards  the  middle  of  the  fin  slightly  exceed  ^  of  the 
kngth  of  the  head.  The  anal  resembles  the  dorsal.  The  rounded 
csndal  is  distinct,  but  united  by  a  membrane  to  the  dorsal  and  anal ; 
its  length  is  f  of  the  head.  The  pectoral  is  elongated  \  pf  the  length 
«f  the  head.  The  ventrab  ace  nearly  equal,  about  i  of  the  length  of 
the  head. 

Left  eide.  Numerous  filaments  appear  on  the  lower  lip  and  the 
lower  margin  of  the  g^l-cover.  The  left  pectoral  is  but  }  of  the  right. 
Single  individuals  occur  at  Pinang  at  all  seasons. 
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Sub  Gen.  Synaftura,*  Cantor, 

(BaACHYTTRUSy  Swoinson,  1839.) 

General  stnictare  of  Sdea,  bnt  the  candAl,  donal  and  anal  fias  an 
•Uonited. 

Stnaptvka  com mbrboniana,  (Lacdp^.) 

Pleuronecte  commenonien,  Lac^p.  III.  PL  12,  Fig.  2,  (not  I¥. 

Biusell,  LXX.  Jerree  Potoo  A.  656.) 

Solea  commersoniana,  Cuvier,  R.  A.  II.  343.(')« 

Brachinis  commeraonii,  Swamson,  U.  303* 

Ikan  l^ahf  of  the  Mahys. 

Right  side.  Greenish  or  brownish  oliTe»  darkest  on  the  operdes, 
minutely  dotted  with  brown ;  all  the  scales  with  a  small  verticil  boff 
spot  behind  the  cilia,  giviog  a  dusty  appearance  to  the  ground  coloar; 
pectoral  black  with  buff  margin ;  rest  of  the  fios  like  the  body  bvt 
lighter ;  dorsal,  caudal  and  anal  with  a  narrow  milkwhite  edge  witfais 
which  a  second  sooty  brown,  composed  by  a  series  of  single  spots  on 
the  membranes  ;  lips  and  pointed  papillae  of  the.  lower  olive;  mootii 
and  operdes  inside  pale  olive,  closely  dotted  with  black.  Iris  a  sfliei; 
or  golden  green  ring ;  the  rest  bluish  black. 

Left  side.    Pectoral  and  ventral  buff. 

D  78  or  81. 

C  12,  Right  V  5,  i;^  V  4,  P  6,  Br.  VI. 

A  65  or   66^ 
155  or  159 

Habit  :    Sea  of  Pinang,  Malayan  Peninsula^  Singapore. 
Coromandel. 

Total  lbngth  :  8f  inch. 

Right  side.  The  length  of  the  head  is  I  of  the  total.  The  upper 
orbit  is  situated  above  the  middle  of  the  right  upper  Up  at  equal  dis- 
tance from  the  angle  of  the  mouth  and  the  muzzle;  the  greaiot 
diameter  is  oblique,  upwards  and  backwards  is  i  of  the  length  of  Ai 


•*  ^wfcnrrhs,  joined;  Qhpii,  tail.    Sabstitated  for  AracAtm*, properly 
J3r<icAy«rf(#,  SwainioQ  1839,  preoccupied  by  BrecAyvrut ,  FiaehiUt  ISii*  (Mm- 
maiia.J 

J"  L^dah,  tongue. 
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head.  From  the  anterior  angle  of  the  npper  orbit  proceeds  a  short 
bony  ridge  which  terminates  dose  to  the  muzzle  in  a  flat  rounded 
point,  which  with  the  mnzzle  produces  a  short  furrow.  The 
lower  orbit  is  situated  immediately  aboye  the  angle  of  the  mouth,  s 
little  posterior  to  the  upper  one,  and  in  a  different  position.  The 
greatest  diameter  is  oblique,  downwards  and  backwards,  scarcely  shorter 
than  that  of  the  upper  orbit.  The  distance  between  the  anterior 
angles  of  both  orbits  equals  their  greatest  diameter.  The  posterior 
aperture  of  the  nostril  is  a  little  in  front  of  the  lower  orbit ;  the 
anterior  is  a  little  farther  in  front,  tubular  or  pierced  through  a 
small  papilla.  The  lower  right  lip  is  fleshy  with  numerous  pointed 
papillae.  The  tongue  is  minute,  linear,  smooth.  The  teeth  resem- 
ble those  of  Solea  humilis.  All  the  scales  of  the  head,  below  the 
lerel  of  the  upper  eye  are  a  little  larger  than  those  of  the  body ; 
above  that  level,  towards  the  origin  of  the  lateral  line,  they  are  nearly 
double  the  size,  and  by  far  the  greatest  of  all.  The  form  of  all  is 
nearly  rectangular,  with  the  posterior  margin  rounded,  with  8  or  9  fine 
spines,  which  make  the  scales  rough  to  the  touch.  At  the  radical 
part  appear  3  or  4  radiating  lines.  The  greatest  vertical  diameter  of 
the  body,  at  the  commencement  of  the  second  third  of  the  back,  is  ^ 
of  the  total  length.  This  diameter  contains  about  71  series  of  scales. 
The  lateral  line  commences  behind  the  upper  part  of  the  opercle  and 
proceeds  straight,  a  little  nearer  the  back  than  the  abdomen,  to  the 
caudal.  It  consists  of  about  167  minute  central  tubes..  The  first 
dorsal  ray  commences  close  to  the  muzzle,  a  little  below  the  level  of 
the  anterior  margin  of  the  upper  orbit.  The  rays,  of  which  the  first 
four  are  undiyided,  gradually  increase  in  length  to  the  last  which  is  ^ 
of  the  length  of  the  head.  The  caudal  is  elongated,  terminating  in  a 
rounded  point,  f  of  the  length  of  the  head.  The  anal,  all  the  rays  of 
which  are  dirided,  commences  beneath  the  posterior  part  of  the  inter- 
opercle,  between  the  two  ventrals.  The  basal  half  of  all  three  vertical 
fins  are  covered  with  minute  scales,  and  the  points  of  the  rays  project 
a  little  beyond  the  membrane.  They  are  so  closely  connected,  that 
the  milkwhite  outer  margin  is  uninterrupted,  and  the  shape  of  the  fish 
resembles  a  broad  point  of  a  lance.  The  length  of  the  pectorals  is  i 
of  the  head.  The  ventrals  are  situated  immediately  in  front  of  the 
anal,  but  on  a  little  higher  level ;  their  length  equals  the  pectovab*  Oa 
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Jthe  left  side  about  the  lower  lip  and  the  throat  appear  a  number  of  shoit 
white  filaments.  The  figure  of  Russell  (LXX.)  ia  incorrect.  The 
short  arch  above  the  upper  eye  is  not  produced  by  the  lateral  line»  but 
by  a  bony  ridge,  and  the  caudal  fin  is  too  short  and  rounded,  and  ^ 
tinot.  His  original  was  probably  mutilated.  Single  indiYidnsls  iit 
of  rather  rare  occurrence  at  Pinang. 

Stnaftura  ZBBRA9  (Bloch.) 

Flenronectes  sebra,  Bloch,  Tab.  187. 

Pleuronectes  lebrs,  Linn^:  Syst.  1226. 

Pleuronectes  sebrs,  Shaw,  IV.  305,  PI.  44. 

Solea  xebra,  Cuvier,  R.  A.  II.  343  (') 

Pleuronectes  lebra,  Bennett :  Life  of  Raffles,  692. 

Brachirus  xebra,  Swainson,  II.  303. 

Right  side.  Ground  colour  of  head,  body,  dorsal,  anal  and  rentnl 
fius  reddish  white  minutely  dotted  with  brown ;  on  the  bead  and  bodj 
upwards  of  1 9  vertical  sooty-  or  blackish-brown  bands  extending  ovcf 
the  dorsal  and  anal ;  the  bands  double  or  in  pairs,  frequently  coDflocot 
towards  the  tail ;  a  reddish  yellow  or  pale  orange  band  orer  the  root 
of  the  caudal  and  the  last  dorsal  and  anal  rays ;  rest  of  the  csodal 
black  with  several  oval  milkwhite  spots ;  pectojral  black ;  pni»l  iiide> 
scent,  circular ;  iris  pale  golden,  with  four  radiating  blackish  bars. 

Le/t  Me.  Pectoral,  ventral  and  filaments  of  the  mouth  and  thnst 
reddish  white ;  operde  and  abdomen  bluish. 

D  81  or  83. 

C  16,  Right  V  5,  X^  V  4,  P  7  or  8,  Br.  VI. 

A^  or  65 
164 

Habit  :  Sea  ofMatayan,  Penintula  and  Islands. 
Ghusan,  Macao,  Bay  of  Bengal,  Sumatra. 

Total  length  :  7  inch. 

Right  side.  The  length  of  the  head  is  )^  of  the  total.  The  upper 
orbit  is  situated  above  the  middle  of  the  upper  right  lip,  at  eqasldii- 
tance  from  the  muzale  and  the  angle  of  the  month ;  the  horisootsl 
diameter  is  i  of  the  length  of  the  head.  The  lower  orbit  is  s  littk 
farther  backwards,  immediately  above  and  behind  the  angle  of  tkt 
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month :  the  horisontai  diameter  glials  that  of  the  upper ;  the  dtstanee 
between  both  is  somewhat  leas.  A  slight  downwards  arched  ridge 
proceeds  from  the  anterior  angle  of  the  upper  orbit  to  the  mnzsle. 
The  nostrils,  mouth  and  teeth  resemble  those  of  8.  eommersoniana, 
but  the  lower  right  lip  presents  no  papillee.  The  greatest  vertical  dia- 
meter, at  the  end  of  the  anterior  third  of  the  body,  is  3)  in  the  total 
length;  it  contains  upwards  of  71  series  of  soales.  The  latter  are  all 
small,  nearly  rectangular,  with  7  to  9  radiating  lines  at  the  radical 
part,  and  with  as  many  spines  at  the  posterior  rounded  margin.  « The 
lateral  line  in  its  course  resembles  that  of  S,  eommersoniana ;  it  con- 
sists of  upwards  of  121  small  central  tubes.  The  dorsal  oommencee 
opposite  the  anterior  angle  of  the  upper  orbit,  at  a  distance  from  the 
upper  lip  of  i^  of  the  length  of  the  head,  but  not  immediately  from  the 
upper  lip,  as  represented  by  Bloch,  and  the  copies  of  his  incorrect 
figure.  The  anterior  26  to  28  rays  are  undivided  ;  the  last  rays  are 
the  longest  and  as  well  as  the  caudal  and  the  last  anal  rays  slightly 
exceed  the  length  of  the  head.  The  caudal  is  broader  and  more 
rounded  than  in  8.  eommerwniana,  which  in  other  respects  the  three 
united  fins  resemble.  The  pectoral  is  very  pointed  owing  to  the  second 
upper  ray  being  much  longer  than  the  rest,  although  it  is  but  2^  in 
the  length  of  the  head.  The  length  of  the  ventrals  is  about  ^  of  the 
length  of  the  head ;  they  are  placed  as  in  8.  eommerBoniana^  but  the 
distance  from  the  first  anal  ray  is  a  little  greater.  Single  indiriduals' 
•ocnr  at  Pinang  at  all  seasons. 

Gen.  Achirus,  Laeipide,  1802. 

Resembling  8oiea,  but  destitute  of  pectoral  fins ;  dorsal  and  anal 
distinct  from  caudal ;  eyes  and  colours  on  the  right  side. 

AcHiRvs  FAVONINU8,  Lac^pMc. 

Aehire  pavonine,  LactfpMe,  lY.  660. 

Plenronectes  pavoninus,  Shaw,  lY.  310. 

Rifhi  side.  Ground  colour  of  head,  body  and  fins  yellowish-  or 
pink-brown;  the  fin-membranes  dotted  with  black;  scales  edged 
with  dark  brown ;  head  and  body  with  numerous  larger  and  smaller 
nmnded  milkwhite  spots,  edged  and  minutely  dotted  with  dark  brown, 
and  with  a  round  soot-coloured  spot  in  the  centre ;  a  few  of  the  white 

7  a 
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■pots  confluent ;  base  of  dorsal  and  candal  with  a  series  of  spots 
like  those  of  the  bodj ;  the  rest  of  these  fins,  the  right  Tentrtl  sad 
the  caudal  with  numerous  smaller  spots  destitute  of  the  brown  oential 
spot.    Iris  annular,  golden  ;  rest  brownish. 

Left  nde.    Head  and  body  brownish  white  or  buff ;-  operde  and 
abdomen  pale  bluish  i  filaments  of  the  head  white. 

D67,  C  12t,  A50,  V5,P0,  Br.r^iU  VI;  UfiYt 

HABrr. — Sea  ofPinang. 

Total  length  :  7|  inch. 

The  length  of  the  head  is  6^  in  the  total.  The  npper  orbit  is  sitostedf 
at  the  npper  third  of  the  head,  at  equal  distance  from  the  mnoile  sai 
the  angle  of  the  mouth ;  the  horizontal  diameter  is  -f  of  the  length  sf 
the  head.    The  lower  orbit  is  situated  Terticallj  below  the  upper,  it  t 
dbtanoe  of  \\  diameter  immediately  aboye  and  behind  the  angle  of  the 
month ;  it  is  a  little  lai^r  than  the  upper  orbit.    Between  the  anteiior 
angles  of  both  appears  like  a  pore  the  posterior  aperture  of  the  nostifl; 
the  anterior  one  is  tubular,  pierced  through  a  small  tnberde  which  » 
situated  lower  down,  immediately  above  the  centre  of  the  npper  lip. 
The  jaws  are  equal;  the  month  very  little  distorted  to  the  left ; 
the  lips  are  fleshy.    The  right  side  is  toothless,  but  on  the  left  appctr 
numerous,  minute,  setaceous  teeth,  so  completely  hid  by  the  lips»  thit 
during  life  they  easily  escape  observation.  On  the  left  side  of  the  beil 
^nd  on  the  throat  appear  numerous  small  filaments.    The  tongoe  » 
minute,  smooth,  truncated  triangular.    The  body  forms  a  xtgsiMt  eim- 
gated  oval ;  its  greatest  vertical  diameter  b  a  little  less  than  \  d 
the  total  length;  this  diameter  contains  about  67  series  of  ledo* 
The  latter  are  small,  oval.     On  the  posterior  marg^  appear  sone 
spines  so  excessively  minute,  that  the  surface  does  not  appear  mfb 
to  the  touch.    The  rest  of  the  circumference  of  the  scales  is  difidcd 
by  upwards  of   55    backwards    radiating   lines.      The  lateral  Ese 
commences  from  the  upper  margin  of  the  operde ;.  at  first  it  sii^itlj 
descends,  and  then  continues  in  the  middle  of  the  side  to  the  csndil; 
it  contains  about  99  central  tubes..    The  dorsal  commences  very  dose 
.to  the  upper  lip,  opposite  the  centre  of  the  distance  between  the  efts: 
all  the  rays  are  divided ;  the  anterior  and  posterior  ones  are  a  littk 
shorter  than  the  rest,  which  are  about  2\  in  the  length  of  the  he«L 
The  anal  resembles  the  dorsal,  but  the  rays  are  a  little  longer.   Boih 
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fins  have  their  basal  third  covered  with  scales.  Immediatelj  above 
the  latter  scales,  on  both  sides  of  the  fins,  in  the  centre  between  each 
pair  of  rays,  appears  a  verj  distinct  rounded  apertore,  the  margin  of 
which  is  a  little  raised,  and  the  bottom  of  which  b  formed  by  a  lamina 
of  the  fin  membrane.  From  the  npper  part  of  each  aperture  proceeds  a 
linear  fold,  which  may  be  traced  to  the  external  margin  of  the  fins, 
Conunerson  discovered  a  similar  row  of  pores  along  the  base  of  the 
dorsal  and  anal  rays  of  Aehirus  marmoratus,  Lac^pMe  ;*  and  later.  Dr. 
Ruppell  observed  similar  in  Achirua  barbaius,  Geoffrey .f  The  caudal 
is  scaly,  ronnded,  f  of  the  length  of  the  head.  The  right  Tentral  is 
broad,  rounded ;  all  the  rays  are  divided,  f  of  the  length  of  the  head ; 
the  fifth  ray  is  throughout  connected  by  a  membrane  to  the  first  anal. 
The  left  ventral  commences  a  little  more  backward ;  it  is  narrower  and 
shorter,  and  not  joined  to  the  anal.  A  single  individual  was  observed 
at  Pinang  in  Augnst  1843. 

Gen.  Vlagvbia^  Brown,  1756. 
Dorsal,  caudal  and  anal  fins  united ;  otherwise  resembling  Achirui* 
JEyeM  and  colour  on  the  left  side. 

Plagusia  bilineata,  (Bloch.) 

Pleuronectes  bilineatus,  Bloch,  PI.  188. 

Plenronectes  bilineatus,  lann^ :  Syst.  1235. 

Russell,  LXXIY.  Jerree  Potoo  £. 

Pleuronectes  bilineatus,  Shaw,  IV.  317. 

Plagnsia  bilineata.  Guv.  B.  A.  Ed.,  224.('). 

Plagusia  bilineata,  Riippell,  Atlas,  123. 

Plagnsia  dipterygia,  Buppell,  ibid.  123,  Taf.  31,  Fig.  3,  pTouny.) 

Pleuronectes  bilineatus,  Bennett :  Life  of  Rafiles,  692. 

Plagnsia  bilineata,  Buppell :  Neue  Wirb.  Fische,  84. 

Plagusia  dipterygia,  Buppell,  ibid. 

Plagnsia  bilineata,  Swainson,  II.  303. 

Pbigusia  bilineata,  Bleeker :  Verb.  Batav.  Gen.  XXII.  5. 

Ikan  l^dah  of  the  Malays. 

*  liio^p^,  IV.  660.— PfenroMC/M  marmoratut,  Sbaw,  IV.  310. 
t  Aon.  dn  Miu,  I.  PI.  XI.— ROppeU :  Atlas,  122,  Tab.  31,  Fig.  2. 

7  Q  2 


1210  Caimie^ue  4^  MaUyan  Fisksi.  [Mot. 

Left  ntU.  Pale  reddish  brown;  eoles  with  nelalSc  iiideMeit 
reflecUons*  with  a  pak  dark  brown  longiladinal  linc^  and  with  a  buff 
or  whitish  vertical  line  along  the  root  of  the  fine  spines;  opeick 
blittsh  or  nentral  tint ;  fin-membranes  hyaline ;  rays  buC  Iris  namm 
gplden  roond  the  circnlar  pupil ;  rest  blaekish  bine. 

Bight  ndg.    Brownish  white ;  operde  and  abdominal  eaTity  blniiL 

D  96  or  97p 

C    8 *^<  V  5,  riffhi  V  4,  P  0,  Br.  VI. 

A  70  or.73p 
174  or  178 

Habit.-— i^M  o/M^laytm  PeninuUm  mnd  I^andi, 

Coromandel»  Bay  of  Bengal,  Red  Sea,  Sumatra,  Jafa*  Ma^ 

dus. 

ToftAis  LENGTH  6  9  inch. 

Left  side.  The  form  of  this  as  of  all  the  following  species  is  elon- 
gated lanceolate.  The  length  of  the  head  is  4^  in  the  total.  The 
mazzle  bluntly  pointed ;  the  distance  to  the  anterior  angle  of  the  upper 
orbit  is  10|  in  the  total  length ;  the  muzsle  terminates  downwards  ia  i 
remarkably  long  sickle-shaped  process,  which  extends  below  the  lover 
jaw  to  opposite  the  angle  of  the  month,  or  in  young  individuals  a  littk 
beyond  it.*  The  distance  from  the  muzzle  to  the  point  of  the  aickh- 
shaped  process,  its  length,  varies  indindually  from  5^  to  6}^  in  the 
total  length ;  in  young  individuals  it  is  proportionally  longer,  sligfatlf 
exceeding  \,  The  upper  orbit  is  situated  in  the  centre  of  the  hcsd, 
mbove  the  middle  of  the  upper  lip ;  the  horizontal  diameter  is  ^  rf 
the  length  of  the  head.  The  lower  orbit  is  thrown  fitrther  back 
above  the  angle  of  the  mouth  ;  both  are  of  about  equal  siae^  and  tbdr 
vertical  distance  but  slightly  exceeds  the  horizontal  diameter.  He 
left  side  of  the  jaw  is  toothless  with  fleshy  pspillular  lips;  ia  tk 
right  of  both  appear  crowded  fine  setaceous  teeth.  A  single  wetA 
appears  in  front  of  the  lower  eye,  close  to  the  lip ;  the  toagae  ti 
minute,  rounded,  smooth.  The  greatest  vertical  diameter  of  the 
body,  at  the  oommencement  of  the  anal  fin,  equals  the  length  of  die 


*  The  roong  are  farther  distingtiished  by  their  excessively  minate  right 
fin.  The  description  and  plate  of  Pldt^s  i^terffia,  ReppeUf  oiiw  at 
distingnisbing  obaraoter. 
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kead ;  on  it  appear  about  44  series  of  scales.  The  latter  are  elongated 
oral;  those  of  the  bodj  double  the  size  of  those  of  the  head.  The 
anterior  margin  carries  upwards  of  1 7  minute  spines,  rough  to  the 
touch ;  the  radical  part  upwards  of  60  radiating  lines.  A  line  between 
the  giB-opening  and  the  caudal  contains  about  85  scales.  The  lateral 
line  commences  at  the  rnunley  ascends  a  little  above  the  upper  orbit  ; 
from  thence  it  is  straight  to  near  the  upper  margin  of  the  operde, 
where  it  makes  a  yerj  short  ascent,  and  then  continues  straight,  nearly 
in  the  middle  of  the  body  to  the  caudal.  Above  the  preopercle  it  gives 
off  a  short  verticd  branch,  which  again  is  divided  in  three  principal 
branches :  an  upper  which  proceeds  backwards  to  the  margin  of  the 
opercle,  a  second  obliquely  downwards  over  the  operde,  and  a  third, 
which  following  the  anterior  arch  of  the  preopercle  despatches  a  branch 
backwards  to  the  lower  part  of  the  opercle,  and  terminates  on  the 
throat.  Above  the  opercle  the  lateral  line  gives  off  another  short 
branch  which  rises  vertically,  and  dirides  in  what  is  called  the  second 
lateral  line  of  which  the  anterior  branch  proceeds  near  the  base  of  the 
donal  towards  the  muzde,  the  posterior  continues  near  the  dorsal  to 
the  caudal.  The  dorsal  commences  far  in  front  of  the  eyes  at  a  short 
distance  from  the  muzzle.  The  dorsal,  caudal  and  anal  rays  are  undi- 
vided, and  nearly  of  equal  length,  •}  of  the  head,  with  the  points 
slightly  projecting  beyond  their  membranes.  The  left  ventral  is  situ- 
ated at  the  gill-opening,  on  a  level  a  little  above  the  anal ;  the  first  ray 
IB  very  short  and  closely  connected  to  the  second ;  the  rest  gradually 
increase  in  length ;  the  fifth  is  the  longest,  -}-  of  the  head  and  by  a 
membrane  throughout  connected  to  the  first  anal.  The  stomach 
k  capacious,  broad  pyriform ;  the  intestinal  canal  simple,  forming 
two  circumvolutions ;  its  length  is  less  than  }  of  the  total.  Single 
individuals  oocur  at  Pinang  at  all  seasons.  They  are  of  excellent 
flavour. 

Flagubia  CYNOGLossA,*  (Buchau.  Ham.)  Var.  A. 

Ikaa  l^ah  of  the  Malays. 

Left  9ide»    Ground-colour  pale  reddish  brown,  posterior  half  of  head 

*  Stk.  Aekhrw  eynoffUunM,  Bnehaa.  Hamilton,  132,  373.    Marked  Ackirui 
JMtmjihhM  in  BochaiiaB'g  duplicate  series  of  drawings. 
Hab.  Bay  oT  Bengal,  aaoatbs  of  the  Ganges. 
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and  the  body  largely  spotted  and  marbled  with  blackish  brown ;  donal, 
candal  and  anal  rays  brownish^  their  membranes  pale  brownish  tiaiis- 
parent,  minntely  dotted  with  black ;  Tentrals  whitish.  Iris  golden, 
annular,  rest  bluish  black* 

Right  tide.  Brownish  white ;  operde  and  abdominal  cavity  pale 
bluish. 

Var.  B 

Left  Bide.  Differs  from  Far.  A  by  having  7  or  8  vertical,  Uackish 
brown,  distant  bands  not  extending  oyer  the  dorsal  and  anal  -,  head 
and  intervals  with  irregular  blackish  brown  spots. 

D  100  or  102, 

C    10, V4,  PO,  Br.  VI. 

A    76  or   78, 
186  or  190. 

Habit. — Sea  ofPinang. 

Total  length  :  6  inch. 

Left  tide.  The  length  of  the  head  is  5}  in  the  total.  The  distance 
firom  the  very  bluntly  pointed  muzzle  to  the  upper  eye  is  yV  ^^^ 
total  length ;  the  point  proceeding  downwards  from  the  muzzle  barely 
eovers  the  symphysis  of  the  lower  jaw ;  its  length  equals  the  distance 
firom  the  muzzle  to  the  upper  eye.  Both  eyes  are  excessivdy  minute, 
like  points.  The  upper  one  is  situated  at  the  anterior  third  of  the 
head,  opposite  the  middle  of  the  upper  lip.  The  lower  is  a  little  £»• 
ther  back,  immediately  above  the  posterior  third  of  the  upper  hp. 
The  distance  between  both  is  apparently  two  diameters.  No  nostril  is 
distinguishable.  The  left  side  of  the  lips  is  not  papillular ;  the  right 
completely  hides  the  minute  teeth.  The  greatest  vertical  diameter  of 
the  body,  in  front  of  the  anal,  is  4}  in  the  total  length ;  on  it  appesr 
31  to  33  series  of  scales.  The  latter  are  on  the  body  oomparatmi)f 
large,  elongated  oblong,  with  about  17  minute  spines  at  the  posterior 
margin,  and  about  36  radiating  lines  on  the  radical  portion.  Thefe  are 
about  81  on  a  straight  line  between  the  gill-opening  and  the  candsL 
The  lateral  line  with  its  ramifications,  resembles  that  of  P.  hilmeata. 
The  length  of  the  pointed  caudal  is  ^  of  the  head.  The  distance  fros 
the  first  anal  to  the  first  ventral  ray  equals  that  between  the  munis 
and  the  upper  eye,  which  is  nearly  thrice  that  of  these  fins  in  P.  Mt- 
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neata^  In  other  respects  the  fins  resemble  those  of  the  latter  species. 
At  Knang  single  individuals  occur,  but  rarely,  which  in  additbn  to 
their  small  siae,  makes  them  less  valued  as  an  article  of  food» 

Plaoubia  trulla.  Cantor* 

Ikan  Uddih  of  the  Malays. 

Left  side.  Pale  dark  reddish  brown ;  opercles  much  darker  than  the 
rest ;  in  some  individuals  a  series  of  short,  distant,  vertical  bluish  lines 
under  the  anterior  half  of  the  dorsal,  and  above  the  anterior  third  of 
tbe  anal ;  scales  with  a  dark  longitudinal  line  ;  posterior  margin  buff ; 
fins  transparent  pale  brownish,  minutely  but  faintly  dotted  with  black  . 
Iris  annular  golden  ;  rest  bluish  black. 

Biffkt  side.  Brownish  white,  opercles  and  abdominal  cavity  black- 
ish blue. 

D  109  or  111, 

C    12, left  Y  4,  right  0 ;  P  0,  Br.  VI. 

A    80  or    86, 
20ror  209 

Habit. — Sea  of  Pinang^  Malayan  Peninsula. 

Total  length  :  1  ft. 

Left  side.  The  length  of  the  head  is  5^^  in  the  total.  The  distance 
from  the  rounded  muzzle  to  the  anterior  angle  of  the  upper  orbit  i» 
from  13^  to  -^  of  the  total  length.  The  point  proceeding  downwards 
from  the  muzzle  covers  the  symphysis  of  the  lower  jaw ;  its  length 
equals  the  distance  between  the  muzzle  and  upper  orbit.  The  latter 
is  rituated  a  little  behind  the  anterior  third  of  the  length  of  the  head,, 
opposite  the  middle  of  the  upper  lip.  The  horizontal  diameter  is  10^ 
in  the  head.  The  lower  orbit  is  placed  a  little  farther  back,  still  con- 
siderably in  front  of  the  angle  of  the  mouth ;  it  is  a  little  smaller  than 
the  upper;  the  vertical  distance  between  both  slightly  exceeds  the 
horixontal  diameter  of  the  upper.  Immediately  beneath  the  latter 
appears  a  small,  but  remarkably  developed  bony  protuberance,  or  spine. 
A  single  aperture  of  the  nostril  appears  a  little  in  front  of  the  lower 
eje  above  the  lip.  The  lips  are  fleshy,  but  not  papillular,  otherwise 
the  month,  tongue  and  dentition  resemble  P.  hilineata.  The  greatest 
vertical  diameter  of  the  body,  towards  the  middle,  is  4^  to  4|  in  the 
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totel  length.  It  contuns  45  aems  of  aodes.  For  the  site  of  tk 
fiah  the  latter  are  rather  smalls  elongated  OTal,  with  about  21  niifiitiBg 
lines  at  the  radical  part,  and  13  spines  at  the  posterior  ma^in,  wkidi 
is  rough  to  the  touch.  A  straight  line  between  the  operde  and  the 
caudal  contains  about  117.  The  lateral  line  and  its  ramificatioM 
resemble  P.  bilineata.  The  distance  between  the  muzzle  and  the  first 
dorsal  raj^  and  that  between  the  first  ventral  and  anal  raj  equal  i  of 
that  between  the  muzzle  and  upper  eje.  The  length  of  the  caodil 
Taries  from  2^  to  ^  of  the  length  of  the  head.  There  is  but  a  single 
▼entraly  on  the  lefl  side,  connected  bj  a  membrane  to  the  anal.  Bat 
for  the  absence  of  the  yentral  fin,  the  figure  marked  Plagwia  (Mn^ 
tiata  in  Illustrations  of  Indian  Zoology,  II.  PI.  94,  Fig.  3,  might  be 
supposed  to  represent  the  present  species.  Individuals,  although  aeier 
in  great  numbers,  occur  at  aD  seasons  at  Pinang,  and  are  highly  valaed 
for  their  flavour. 

Plagusia  GRANDisarAMie,  Cantor. 

Left  side.  Pale  reddish  brown;  scales  with  metallic  iridesent 
reflections,  a  central  dark  longitudinal  line,  and  the  posterior  margio 
buff;  opercle  and  abdominal  cavity  bluish  black;  from  above  the 
opercle  closely  beneath  the  base  of  the  dorsal  a  black  band»  gndosilj 
narrowing  towards  the  caudal;  from  a  little  behind  the  abdomiasf 
cavity  immediately  above  the  base  of  the  anal  a  similar  black  bead 
joining  the  former  at  the  root  of  the  caodal ;  dorsal  and  anal  pile 
brownish  transparent,  minutely  dotted  with  black ;  caudal  black,  fea- 
trals  white.     Iris  annular  golden,  rest  minutely  dotted  with  black. 

Right  side.  Brownish  white ;  opercle  and  abdominal  cavity  Uwk 
black. 

D  116, 

C    10,  V  4,  P  0,  Br.  VI. 

A    88, 
214 

Habit. — Sea  of  Pinang. 

Total  length  :  7<|  inch. 

Left  side.    The  general  form  is  narrow,  elongated  laneedate, 
Uing  Plagusia  lingva^  (Buchanan  Hamilton.) 


1M9.]  Caialoffue  of  Malayan  Fuket.  I2I5 

Tbe  length  of  the  head  is  5^  in  the  total.  The  distance  from  the 
o?al  mnxzle  to  the  anterior  angle  of  the  upper  orbit  is  ^  of  the  total 
length ;  the  point  proceeding  downwards  from  the  mnzzle  is  hroad, 
barely  coTering  the  symphysis  of  the  lower  jaw ;  its  length  eqaals  the 
distance  between  the  muzzle  and  the  upper  orbit.  Both  orbits  ar# 
nearly  equal ;  the  upper  one  is  situated  at  the  second  fiflh  of  the  head 
opposite  the  middle  of  the  upper  lip ;  the  horizontal  diameter  is  -^  of 
the  length  of  the  head.  The  lower  orbit  is  placed  rery  little  farther  beck 
than  the  npper.  The  interval  between  both  is  excessively  narrow,  a  short 
linear  septum ;  between  the  anterior  angles  of  both  appears  a  small 
pointed,  triangular,  bony  protuberance.  The  nostril  has  a  single  aper- 
ture in  front  of  the  lower  eye,  above  the  upper  lip.  The  lips  are 
fleshy,  not  papillular ;  the  excessively  minute  teeth  om  the  right  sfde 
are  completely  hid  from  view.  The  tongue  is  linear,  smooth.  The 
greatest  vertical  diameter,  at  the  anterior  third  of  the  body,  equals  ther 
length  of  the  head.  On  it  appear  17  series  of  remarkably  large  scales, 
of  a  broad  oval  form.  The  length  of  the  largest  is  |  of  the  head, 
their  breadth  ^ ;  at  the  radical  part  appear  upwards  of  50  radiating 
lines ;  at  the  posterior  margin  36  to  38  fine  spines,  rough  to  the  touch. 
A  straight  line  between  the  opercle  and  caudal  contains  59  scales* 
The  lateral  line  and  its  ramifications  resemble  those  of  P.  hUineata* 
The  dorsal  commences  at  a  distance  from  the  muzzle  of  \  of  that  from 
the  latter  to  the  upper  eye ;  the  longest  rays,  as  well  as  the  pointed 
caudal,  is  ^  of  the  head.  The  distance  between  the  left  ventral; 
and  the  anal  is  \  of  that  between  the  muzzle  and  the  upper  eye- 
Both  ventrals  are  nearly  equal,  \  of  the  head ;  the  last  ray  of  the  left 
ventral  is  throughout  united  to  the  first  anal.  In  other  respects  the 
fins  resemble  those  of  P.  hilineata.  A  single  indiridual  occurred  at 
Pinang  in  December  1842.  The  scales  were  deciduous,  probably  from 
decay.    The  fishermen  were  not  acquainted  with  the  species. 

Plagusia  lingva,  (Buchanan  Hamilton.) 

Cynoglossus  lingva,  Bnchan.  Ham.  32,  365.* 
*  ikan  l^dah'  of  the  Malays. 

« 

Left  iide.    Reddish  brown ;  the  scales  with  golden  iridescent  reflec- 
tions, a  dark  longitudinal  central  line,  and  the  posterior  margin  buff ; 

*  ICark^d  Aehiirig  jibk*  in  BnehaiiMi'i  doplicste  leriet  of  drawing. 

7   R 
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opeitle  bladcish  blue  ;  sides  with  distant  ronnded  and  irregular  blackish 
brown  spots ;  dorsal  and  anal  pale  brownish  grey*  transparent,  minatelf 
dotted  with  black ;  the  dorsal  immediately  in  front  of  the  eaudal,  sod 
the  latter  itself,  black;  Tentrals  white.  Iris  golden,  annular;  rest 
blackish  blue. 

Bight  nde.    Brownish  white ;  abdominal  cavity  blackish  blue. 

D  137. 

C     10,  V  4,  P  0,  Br.  VI. 

A  107. 
254. 

Habit  :  Sea  ofPitumg^ 

Bay  of  Bengal,  Gangetic  estuaries. 

Total  length  :  1  ft. 

Left  tide.  The  length  of  the  head  is  5^  in  the  total.  The  dii- 
tance  from  the  oval  muzzle  to  the  anterior  angle  of  the  upper  orbit  is 
11^  in  the  total  length;  the  point  proceeding  downwards  from  the 
muzzle  projects  a  little  beyond  the  symphysis  of  the  lower  jaw ;  iti 
length  equals  the  distance  between  the  muzzle  and  the  upper  orbiL 
The  latter  is  situated  in  the  centre  of  the  length  of  the  head,  opposite 
the  middle  of  the  upper  lip  ;  the  horizontal  diameter  is  -^  of  the 
length  of  the  head.  The  lower  orbit  is  placed  farther  back  a  little  io 
front  of  the  angle  of  the  mouth ;  it  is  slightly  smaller  than  the  upper 
one.  The  vertical  distance  between  the  two  equals  the  diameter  of 
the  upper.  Between  both  appears  a  very  distinct  oval  apertorob 
according  to  Buchanan  Hamilton  the  posterior  aperture  of  the  nostnlt 
which  has  another  above  the  upper  lip  in  front  of  the  lower  eye.  The 
mouth,  tongue,  and  dentition  agree  with  P.  grandUquamis,  The 
greatest  vertical  diameter,  at  the  anterior  third  of  the  body  is  6}  in 
the  total  length.  On  it  appear  31  series  of  elongated,  irreguUirly  onl 
scales  with  upwards  of  37  radiating  lines  at  the  radical  part.  Thoie 
of  the  anterior  part  of  the  body  have  the  centre  of  the  posterior  ma^ 
very  finely  ciliated,  not  rough  to  the  touch ;  in  the  rest  of  the  scales  this 
margin  is  smooth  and  bluntly  pointed.  A  straight  line  between  the 
opercle  and  caudal  contains  about  100  scales.  The  lateral  line  and  iti 
ramifications  resemble  those  of  P.  hUineata.  The  dorsal  eomraeoces 
very  close  to  the  point  of  the  muzzle,  \  of  the  distance  from  the  Isttff 
to  the  upper  orbit ;  the  rays  slowly  increase  towards  the  caudal,  the 
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longest  being  \  of  the  head.  The  caudal  tenninates  in  a  vefy  sharp 
point ;  its  length  is  \  of  the  head.  The  distance  between  the  first, 
left,  Tentral  and  the  anal  ray  b  scarcely  \  of  that  between  the  point  of 
the  muzzle  and  the  upper  orbit.  The  right  rentral  b  smaller  and  so 
near  the  left,  which  is  closely  connected  with  the  anal,  that  Buchanan 
Hamilton  overlooked  both.  In  other  respects  the  fins  resemble 
those  of  P.  biUneata*    Single  individuals  occur,  but  rarely,  at 


Plagusia  porous,  Cuvier. 

Russell,  LXXIII.  Jerree  Potoo  D. 

Plagusia  potous,  Gavier,  R.  A.  II.  344  ('). 

Ikan  l^dah  of  the  Malays. 

Left  nde.  Lighter  or  darker  copper-red ;  the  scales  with  strong 
metallic  iridescent  reflections;  opercle  and  abdominal  cavity  pale 
blackish  blue ;  fins  transparent  pale  brownish,  minutely  dotted  with 
brown ;  caudal  blackish ;  ventrals  whitish.  Iris  annular,  pale  golden ; 
rest  blackish  blue ;  superior  margin  of  the  upper  orbit  and  lower  of 
the  inferior  with  a  buff  crescent-shaped  membrane. 

Bijfhi  tide.  Brownish  white ;  opercle  and  abdominal  cavity  pale 
bluish. 

D  126  or  127. 

C    10, V4,  PO,  Br.  VI. 

A    94  or  95. 
230  or  232. 

Habit:  Sea  of  Malayan  Peninnda  and  Ulanda, 
Coromandel. 

Total  length  :  1  ft.  2  inch. 

Left  side.  The  length  of  the  head  is  5^  m  the  total.  The  distance 
from  the  centre  of  the  oval  muzzle  to  the  anterior  angle  of  the  upper 
orbit  b  from  1 1^  to  yV  of  the  total  length.  The  point  proceeding  down- 
wards from  the  muzzle  covers  the  symphysis  of  the  lower  jaw,  or  is  a 
little  shorter ;  its  length  equals  the  dbtance  between  the  muzzle  and 
the  upper  orbit.  The  latter  is  situated  a  little  in  front  of  the  centre 
of  the  length  of  the  head,  opposite  the  middle  of  the  upper  lip ;  the 
horizontal  dbmeter  is  y^  ^^  ^^^  length  of  the  head.  The  lower  orbit, 
in  sise  equals  the  upper ;  it  is  placed  little  farther  back,  considera- 
bly in  front  of  the  angle  of  the  mouth.    The  vertical  distance  between 

7  R  2 
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both  eqoftlt  tho  homontal  dimmeter.  In  front  of  &e  lover  oriNt, 
aboTe  the  lip,  appear  two  small  apertures  of  the  nostril,  separated  bj  a 
narrow  membranous  septum  ;  the  lower  is  oral,  double  the  siae  of  the 
circular  upper  one,  which  opens  under  a  small  bonj  protaberanee. 
The  mouth,  tongue,  and  teeth  resemble  those  of  P.  gramduquamu. 
The  greatest  vertical  diameter  of  the  body,  at  the  anterior  third,  is  5} 
in  the  total  length.  On  it  appear  23  series  of  oval  scales,  of  whick 
the  largest  are  -f  of  the  length  of  the  head ;  their  breadth  -^.  Tlw 
radical  part  is  marked  with  upwards  of  46  radiating  lines  ;  the  poste- 
rior margin  with  36  to  38  very  minute  spines,  barelj  perceptible  to  tbe 
touch.  A  straight  line  between  the  opercle  and  the  caudal  contains  69 
scales.  The  lateral  line  and  its  ramifications  resemble  those  of  P.  hili- 
neata.  The  fins  resemble  those  of  P.  lingva.  The  description  of  Rnsadi 
gives  148  dorsal  rays,  which  probably  is  a  misprint  instead  of  128. 
At  all  events  there  is  a  great  discrepancy  between  the  description  sad 
the  plate  which  represents  165  dorsal  and  155  anal  rays.  The  fom 
of  all  the  fins  is  incorrect.  At  Pinang  this  species  occurs,  although 
never  in  great  numbers,  at  all  seasons.  It  is  of  excellent  flavour,  snd, 
like  Plagusia  truUa,  passes  at  European  tables  under  the  denomina- 
tion of  "  Sole." 


With  the  exception  of  Plagtisia  grandisguamU,  which  was  not 
observed  alive,  the  other  species  are  all  distinguished  for  their  tenidtf 
of  life.  The  fishermen  at  Pinang  assert  that  some  species  of  PU" 
gusia  shoal  at  certain  seasons. 


ORDO  PHARYNGOGNATHI. 

SUBORDO  PHARYNGOGNATHI  ACANTHOPTERYGII. 


FAM.  SCAROID^. 
Gen.  JuLts,  Cuvier^  1817. 

Head  smooth,  without  scales  ;  lateral  line  forming  an  elbow  opposite 
the  end  of  the  dorsal  fin. 

JuLts  DUS8UMIERI,  Cuv.  and  Val. 

Julis  dussumieri,  Cuv.  and  Val.  XIII.  478,  PI.  387. 

Ground-colour  of  the  head  and  body  light  green  \  abdomen  greeniik 
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white ;  OB  the  upper  part  of  the  head  some  Temiilion  spots ;  a  hroad 
vermilion  band  edged  with  deep  blue  from  the  eye  to  the  angle  of  the 
nonth ;  a  second  obliquely  orer  the  cheek  towards  the  angle  of  the 
month  ;  a  third  on  the  preopercle ;  a  fourth  on  the  temple  round  the 
eye ;  a  fifth  along  the  upper  margin  of  the  opercle ;  a  sixth,  angular, 
on  the  upper  half  of  the  opercle  ;  on  the  lower  half  a  large  vermilioa 
•pot ;  a  seventh  on  the  subopercle ;  each  of  the  scales  of  the  back  and 
sides  with  a  large  central  vermilion  spot ;  in  front  of  the  vermilion 
root  of  the  pectorals  a  large  dark-blue  spot ;  pectorals  hyaline,  the  rest 
of  the  fins  pale  yellowish  green  ;  dorsal  with  a  series  of  oblique  vermilion 
lines  along  the  base ;  a  central  brownish-lilac  undulating  line  between 
the  five  first  spines ;  between  the  fifth  and  sixth  a  large  dark-blue 
spot ;  between  the  succeediug  spines  and  rays  a  large  triangular  brown- 
ish lilac  spot  occupying  the  upper  half  of  the  membrane  ;  upper  mar- 
gin vermilion ;  angles  of  the  caudal  with  a  triangular  orange  spot  with 
a  basal  vermilion  line ;  two  indistinct  vertical  brownish  bands  in  the 
middle,  the  whole  fin  with  numerous  small  blue  spots ;  anal  with  a 
•eriea  of  oblique  vermilion  lines  along  the  base ;  upper  half  brownish 
Mkc,  the  three  spines  with  vermilion  points  ;  first  and  second  ventral 
rays  vermilion.  Iris  narrow  golden,  next  vermilion,  orbital  margin 
brownish  green  with  a  vermilion  spot  at  the  lower  half. 

D  9/12,  C  14J.  A  3/12,  V  1/5,  P  16,  Br.  V. 

Habit. — Sea  ofPimmig, 
Malabar. 

Total  lknoth  :  6|  inch. 

The  length  of  the  head  is  4^  in  the  total.  The  eye  occupies  the 
third-fifth  of  the  head,  and  the  upper  third  of  the  vertical  diameter 
passes  through  it ;  the  horizontal  diameter  is  \  of  the  length  of  the 
head.  The  greatest  vertical  diameter  of  the  body  equals  the  length  of 
the  head.  The  tooth  on  each  side  of  the  symphysis  of  the  upper  jaw 
is  longer  than  the  succeeding  seven  of  the  external  series,  which  gra- 
dually decrease  in  length.  At  the  angle  of  the  mouth  at  some  distalice 
from  the  last  tooth  appears  a  strong  obliquely  downwards  and  forwards 
pointed  tooth.  Two  teeth  on  each  side  of  the  symphysis  of  the  lower 
jaw  are  longer  than  the  rest,  which  are  smaller  than  the  correspondbg 
ones  of  the  upper  jaw.  The  scales  of  the  body  are  large,  striated.  A 
longitudinal  series  contains  26,  an  oblique  11.  The  lateral  line  consists 
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of  tubes,  each  with  a  smaller  superior  and  an  inferior  tube  branching  off 
backwards.  The  anterior  part  of  the  line  rises  obliquely  towards  the 
sixth  dorsal  spine,  the  rest  proceeds  straight  along  the  upper  fourth  of 
the  body  towards  the  ninth  ray,  when  it  declines  a  little  and  proceeds 
straight  towards  the  caudal.  The  posterior  margin  of  the  latter  fin  b 
rounded.  The  last  ray  of  the  dorsal  and  the  anal,  and  the  first  ray  of 
the  ventrals  are  elongated  intoarery  short  filament.  The  anterior  aoil 
spine  is  very  minute«  The  figure  of  M.  M.  CuTier  and  Valendenoei 
does  not  quite  correspond  to  their  rery  correct  description,  A  siagis 
individual  occurred  at  Pinang  in  June  1844. 

JuLis  MOLA,  Curier. 

Russell,  CXX.  Sahnee  Moia. 

Julia  mola,  Cuvier,  R.  A.  II.  258. 

Sahnee  moia.  Gut.  and  Yal.  XIV.  234. 

Ground-colour  of  the  head  and  body  pale  8ea*green;  abdoum 
whitish  green ;  from  the  muzzle  over  the  forehead  along  the  base  of  the 
dorsal  a  dark  brown  longitudinal  band ;  a  second  from  the  aide  of  the 
muzzle  through  the  eye  along  the  middle  of  the  side  to  the  root  of  the 
caudals ;  the  two  bands  in  some  consisting  of  two  or  three  aeries  ef 
spots ;  on  the  upper  part  and  sides  of  the  head  some  irregular  orange 
streaks  ;  pectorals  hyaline,  red  at  the  root ;  Tentrals  white ;  rest  of  the 
fins  pale  yellowish  greeen ;  dorsal  with  an  undulating  pale  bladiih 
band  along  the  base  and  a  second  along  the  middle ;  in  some  «  bbck 
spot  either  between  the  fifth  and  seventh  apine,  or  between  the  first  and 
aecond ;  caudal  with  some  pale  bluish  spots,  and  in  some  with  a 
black  spot  at  the  root ;  anal  with  pale  blackish  spots  neaf  Ihs 
margin.  Iris  narrow  golden,  next  Termilion;  orbital  margin  dark 
brown. 

D  9/12,  C  14|,  A  2/12,  V  1/5,  P  15,  Br.  T. 

Habit. — Sea  of  Pinang. 
Coromandel. 

Total  length  :  4|-  inch. 

The  length  of  the  head  is  3f  in  the  totaL  The  diameter  of  » 
eye,  aitnated  as  in  J.  duuumieri^  is  •)-  of  the  length  of  the  bead.  &* 
dentition  and  scales  resemble  those  of  the  latter  apedes.    A  lo"iP' 
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tndinal  series  eontuns  27»  tn  oblique  13  scales.  The  lateral  line  pro* 
eeeds  straight  along  the  npper  fourth  of  the  body  towards  the  ninth 
dorsal  raj,  from  whence  it  declines  towards  the  middle  of  the  side  and 
proceeds  straight  towards  the  caudal.  The  line  is  composed  of  tubes^ 
from  each  of  which,  anterior  to  the  ninth  dorsal  ray,  branch  off 
backwards  a  superior  and  inferior  smaller  tube.  The  greatest  rertical 
diameter  of  the  body  equals  the  length  of  the  head.  The  first  seyen 
dorsal  spines  are  shorter  than  the  rest,  which  makes  the  anterior  part 
of  the  fin  lower  than  the  posterior.  The  stomach  is  a  short  elongated 
tube,  slightly  more  voluminous  than  the  intestinal  canal  which  is 
thrice  doubled  upon  itself.  The  length  of  both  is  \  of  the  total. 
The  air-yessel  is  small,  elongated  conical,  of  a  silvery  colour.  Single- 
indiriduab  occur,  but  rarely,  at  Pinang. 

6kn.  Scarus,  GronoT.  1763. 

Jaws  (intermaxillary  and  premandibular  bones)  convex,  rounded, 
with  teeth,  arranged  Uke  scales,  on  their  edge  and  anterior  surface ; 
lips  single,  fleshy ;  body  oblong  with  large  scales ;  lateral  line  inter- 
nipted;  one  inferior  and  two  superior  pharyngeal  plates  with  teeth 
like  transverse  laminae. 

ScARus  P8ITTACTJ8,  Forskil. 

8carus  psittacus,  ForskSl,  29. 

Scarus  psittacus,  Shaw,  IV.  397. 

Scarus  psittacus,  Cuv.  R.  A.  II.  266  ('). 

Scaras  psittacus,  Riippell:  Atlas^  77,  Tab.  20,  Fig.  1. 

Scarus  psittacus,  Ruppell :  Neue  Wirbelth.  Fische,  28. 

Scarus  psittacus,  Cuv.  and  Val.  XIV.  226» 

Petronason  psittacus,  Swainson,  IL  226. 

Taung.  Head  above  and  ground-colour  of  the  back  and  sides 
greenish  light-blue ;  all  the  scales  of  the  latter  parts  with  broad  orange 
margins,  forming  a  net- work ;  cheeks,  opercles,  throat  and  abdomen 
reddish  white ;  upper  lip  surrounded  by  a  light  blue  streak ;  a  second 
similar  from  the  angle  of  the  mouth  obliquely  upwards  surrounding 
the  lower  half  of  the  orbit ;  a  third  from  the  chin  to  the  cheek ;  a 
fourth  at  the  anterior  margin  of  the  preopercle  obliquely  backwarda 
over  the  opercle ;  a  fifth  along  the  posterior  margin  of  the  preopercle ; 
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from  the  orbit  radiate  two  upwards  and  two  backwards ;  in  fnmt  d 
the  pectoral  at  the  margin  of  the  gill-openiog  an  irregolar,  light  bloe 
spot ;  dorsal  reddish  orange ;  rays,  upper  and  basal  margin  light  bloe ; 
caudal  membrane  yellowish  brown,  base,  upper,  lower  and  posterior 
margin  as  well  as  the  rays  light  blue ;  anal  reddish  orange,  base  snd 
lower  margin  light  blue;  spine  and  point  of  the  yentrals  light  Une; 
anterior  half  of  the  membrane  orange,  posterior  half  white ;  pectonls 
yellowish  white,  second  ray  light  blue.  Iris  narrow  golden  roand  the 
pupil ;  rest  greenish  oUtc. 

D  9/10,  C  13f,  A  3/9,  V  \/5,  P  15,  Br,  V. 

Habit. — Sea  of  Pinang. 
Bed  Sea. 

Total  length  :  lOf  inch. 

The  length  of  the  head  is  3}  in  the  total.  The  horizontal  diameter 
of  the  orbit  is  4^  in  the  length  of  the  head.  The  vertical  diameter  at 
the  occiput  equals  the  length  of  the  head ;  the  greatest  vertical  diameter 
of  the  body  slightly  exceeds  the  length  of  the  head.  The  body  is 
covered  by  eight  longitudinal  series,  each  containing  23  scales.  The 
lateral  line  consists  of  backwards  branching  tubes.  The  line  contiBaes 
on  the  third  longitudinal  series  to  the  termination  of  the  dorsal  fin ; 
a  single  tube  then  appears  on  the  succeeding  scale  of  the  fourth  series ; 
the  completing  part  of  the  line  occupies  the  five  posterior  scales  of  the 
fifth  longitudinal  series.  This  species  greatly  resembles  Searus  iorH 
ForskSl,  from  which  it  differs  in  having  the  outline  of  the  abdomea 
much  more  convex  than  that  of  the  back,  and  in  having  the  angles  of 
the  caudal  much  less  elongated.  The  first  of  the  undirided  anal  raji 
is  very  short  and  so  closely  adhering  to  the  second,  that  it  easily  may 
escape  observation.  A  single  individual  occurred  at  Pinang  in  Hay 
1844. 

FAM.  GLYPHIDODONTID^. 

Gen.  Tetradrachmxtm,*  Cantor, 

(Equivalent  to  Dascyllus,  Cuvier.) 

Shape  oblong;  head  obtuse;  teeth    velvety,   the    external  icnee 

*  TfTpdlfyaxtMr,  a  ooId,   worth   four  draehms.      Snhstitiited  for  DnefSm, 
Cnvier,  1829,pre-oocQpied  bjDMeWut  (scrib.  DateyluM,)  ImMSiM^  1796,  (C^ 
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stronger  than  the  rest,  conical,  pointed ;  preopercle  toothed,  lateral 
line  terminating  opposite  the  soft  part  of  the  dorsal  fin ;  brancfaio- 
stegoas  rays  fiye* 

Tktrabrachmum  arcuatum,  (Linn6.) 

Chsetodon  arcuatus,  Linn^ :  Mas.  Ad.  Fr.  I.  PI.  33,  Fig.  5. 

Cheetodon  arcnanns,  Linn^  :  ibid.  Fig.  8. 

Chsetodon  abudafar,  Forskul,  65,  No.  93. 

Chseiodon  arcuatus,  Linn^:  Syst.  1243. 

Cheetodon  arcuanus,  Linn^:  ibid.  1250. 

Chsetodon  aruanus,  Bloch,  Tab.  198,  Fig.  2. 

Lutjan  arnane,  Lac^p^e,  lY.  720. 

Chsetodon  arcuatns,  Shaw,  IV.  341. 

Chsetodon  aruanus,  Shaw,  IV.  348.  • 

Dascyllns  amanus.  Cut.  R.  A.  II.  179("). 

Pomacentrus  aruanus,  Riippell :  Atlas,  39. 

Dascyllus  aruanus,  Bennett :  Life  of  Raffled,  688. 

Chsetodon  araneus,  Bennett :  Ceylon,  No.  1 7. 

Dascyllus  aruanus,  Riippell:  Neue  Wirbelth.  Fische,  129. 

Dascyllus  aruanus,  Guy.  and  Val.  Y.  434. 

Dascyllus  aruanus,  S.  MuUer  and  Schl.  Yerh.  21. 

Dascyllus  aruanus,  Bleeker :  Yerh.  Batav.  Gen.  XXI.  1  Ged.  2,  5. 

Alternately  black  and  white ;  the  anterior  band  black,  occupying  the 
space  fVom  the  throat  to  the  third  dorsal  spine,  excepting  the  forehead, 
from  between'  the  eyes  to  the  lips,  which  is  whiter  next  a  second 
oblique  whitish  band  bordering  upon  the  root  of  the  yentrals  and  the 
pectorals,  and  continuing  along  the  sixth  dorsal  spine ;  next  a  black 
band,  comprising  the  ventral  fins  to  a  little  in  front  of  the  *anu8,  over 
the  sides,  and  oyer  the  seventh,  eighth  and  ninth  dorsal  spine ;  next  ai 
whitish  band  from  the  second  anal  ray,  not  comprising  the  spiny  portion 
which  is  black,  over  the  body  along  the  first  dorsal  ray  ;  next  a  nearly 
vertical  black,  comprising  the  rest  of  the  anal  rays,  the  anterior  half  of 
the  narrow  part  of  the  body  in  front  of  the  caudal,  and  the  rest  of  the 
ddrsal  rays  ;  the  rest  of  the  space  in  frdnt  of  the  caudal  is  whitish,  the 
anterior  half  of  the  latter  fin  is  black,  the  rest  paler  or  grey ;  pectorals 
bluish-  or  greyish-white.  Iris  narrow  silvery  round  the  pupil,  the  rest 
faliiiik  black. 

7  s 
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D  12/12,  C  15t,  A  2/12,  V  1/5,  P  16,  Br.  V. 
Habit. — Sea  of  Pinang. 

South  Sea,  Timor,  Amboina,  Indian  Ocean,  Bay  of  Beogtl, 
Total  length  :  2f  inch.  Red  Sea. 

Three  individuals  were  observed  at  Pinang  from  1842  to  1845. 

Gen.  Glyphidodon,  (ForskU.)  Lacipkde,  1802. 

Body  compressed  oval,  and  as  well  as  the  head  covered  with  laige 
scales ;  profile  rounded  ;  mouth  small ;  teeth  in  the  jaws  in  a  single  series, 
close,  equal,  narrow,  trenchant  and  frequently  notched ;  preoperde  not 
toothed ;  lateral  line  terminating  opposite  the  last  dorsal  ray, 

Glyphidodon  rahti,  Cuv.  and  Yal. 

Russell,  LXXXYI.  Rahti  Pota. 
Glyphisodon  saxatilis,  Ruppell :  Atlas,  Fische,  35  ? 
Chsetodon  tyrwhitti,  Bennett :  Ceylon,  No.  25  7 
Glyphisodon  rahti,  Cuv.  and  Yal.  Y.  456 ;  IX.  507. 
Glyphisodon  rahti,  Ruppell :  N.  W.  Fische,  126. 
Glyphisodon  rahti,  S.  Mulier  and  Schlegel :  Yerh.  over  de  naft. 

Gesch.22. 

Glyphisodon  tyrwhitti  ?1^^^^^^^^^  j^p    1845,253. 
Glyphisodon  rahti  ?       J 

Glyphisodon  caelestinus.  Cantor :  Catal.  Mai.  Mamm.  in  Joum.  Ai. 

Soc.  XY.  {Delpkmut  plimbeui.] 
Glyphisodon  rahti.  Sleeker:  Yerh.  Bat.  Gen.  XXI.   1  Ged.  pp. 

4r,  w,  «)• 

Upper  part  of  the  head  and  the  back  as  far  as  the  dorsal  fin  greenish- 
or  bluish-black,  rest  of  the  back  and  upper  half  of^  the  sides  greeoisk 
yellow  or  gamboge,  lower  half  of  the  sides,  abdomen,  cheeks  and  qwr- 
cles  bluish  silvery,  all  the  scales  with  blackish  margins.  In  front  of 
the  dorsal  a  vertical  black  band ;  a  second  from  between  the  sixth  lai 
seventh  dorsal  spine  ;  a  third  from  the  posterior  spines ;  a  fourth  fron. 
the  soft  dorsal  fin ;  a  fifth  in  front  of  the  caudal ;  scales  between  tbe 
dorsal  spines  and  rays  yellow  or  greenish,  membrane  blackish*blae 
vrith  a  broad  black  margin ;  the  scaly  base  of  caudal  yellow,  the  rest 
greenish-  or  bluish-black  with  a  broad  black  posterior  maigin ;  ia 
some  a  broad  vertical  black  band  behind  the  base,  and  the  upper  aid 
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lower  margin  black  ;  the  scaly  base  of  the  anal  bluish  silvery,  the  rest 

.  bluish  black  or  grey  ;  pectorals  transparent  bluish  white,  with  a  black 

spot  at  the  npper  part  of  the  root.    Iris  golden  near  the  pupil,  the  rest 

blue  or  black. 

D  13/13  or  12,  C  15J,  A  2/12,  V  1/5,  P  18  or  19,  Br.  VI. 

Habit. — Sea  and  estuariee  of  Pinang,  Malayan  Femnsula,  SingO' 

pore. 
New  Guinea,  Celebes,  Java,  Ceylon,  Bay  of  Bengal,  Bom- 
bay, 'Red  Sea; 

Total  length  :  6  inch. 

Not  only  are  the  ground  colours  liable  to  individual  variations 
according  to  the  yellow  or  bluish  being  the  prevailing,  but  the  vertical 
bands  are  broader  or  narrower,  and  the  three  middle  ones  are  in  somci 
continued  over  the  dorsal  fin.  In  some  the  black  bands  are  very  indistinct 
or  almost  obliterated,  as  in  the  one  figured  by  Russell,  No.  LXXXVI. 
in  others  a  few  distant  black  spots  appear  on  the  opercles  and  between 
the  bands  {Chatodon  tynohitti,  Bennett)  ;  the  black  spot  of  the  pec-> 
torals  is  absent  in  some,  in  others  it  is  a  continued  line  along  the  root 
of  the  fin.  All  ages  are  subject  to  these  variations.  Young  individuals 
aie  numerous  at  Pinang  at  all  seasons,  but  adult  ones  are  seldom 
leen.    They  are  eaten  by  the  natives. 


SUBORDO  PHARYNGOGNATHI  MALACOPTERYGII. 

FAM.  SCOMBERESOCIDiE. 

Gkn.  Bklons,  Cuvier,  1817. 

Jaws  forming  an  elongated  beak,  the  upper  part  principally  com- 
posed of  the  intermaxillaries,  the  base  of  the  maxillaries;  teeth  in 
both  jaws,  those  of  the  internal  margin  longer  and  more  distant  than 
the  rest ;  those  of  the  external  margin  small,  pointed  and  closely  set ; 
lips  none;  under  the  symphysis  of  the  lower  jaw  a  short,  soft,  fieshy 
appendage ;  with  one  exception,  no  teeth  on  the  vomer ;  pharyngeal 
teeth  small  conical ;  body  elongated  with  small  scales ;  bones  of  the 
skeleton  green. 

7  8  2 
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Belonk  annulata,  Cay.  and  Val* 

Russell,  CLXXY.  Wahlah  Kaddera. 

Belone  annolata,  Car.  and  Val.  XVIII.  447,  PL  550. 

Toda  of  the  Malays. 

Adult.  Head  above  and  back  sea-green  with  steel-bine  refleetioos, 
minutely  dotted  with  black  ;  lighter,  silvery  on  the  upper  half  oi  Uie 
sides ;  lower  half  and  abdomen  silvery  white ;  cheeks  and  operdes 
silvery ;  side  of  the  upper  mandible  blackish  olive,  of  the  lower  silmj, 
with  a  black  line  from  the  angle  of  the  mouth  along  the  base  of  the  teeth; 
dorsal,  caudal  and  pectoral  membranes'  pale  greenish  grey,  miniitdj 
dotted  with  black,  particularly  towards  the  margins ;  anal  and  veotnb 
white,  their  anterior  part  minutely  dotted  with  black.  Iris  silToy, 
orbital  margin  black. 

Young.  Head  and  back  olive  green ;  above  the  lateral  line  a  ntrrov 
greenish  silvery  longitudinal  band  ;  opercles  with  a  large  black  spot ; 
lower  mandible  black ;  posterior  two-thirds  of  dorsal  black ;  mi  the 
middle  of  the  caudal  a  large  black  spot. 

D  22  or  23,  C  15|,  A  21  or  22,  V  6,  P  13  or  14,  Br.  XV. 

{Toung:lCaiX) 
Habit. — Sea  of  Pinang,  Malayan  Paninmda. 

Seychelles,  Tongatabu,  Celebes,  Pondicherry,  Vizagapatim. 

ToTAj«  LENGTH :  2  ft.  6  inch. 

The  young  differs  from  the  adult  not  only  in  colours,  but  in  rdafife 
dimensions.  In  an  individaal,  6-|  inches  in  length,  the  head  is  3^  in 
the  total.  The  vertical  diameter  at  occiput  is  ^  of  the  length  of  the 
head.  The  horizontal  diameter  of  the  eye  is  7i  in  the  head,  metsored 
from  the  symphysis  of  the  lower  mandible,  and  2f  in  the  distance 
from  the  anterior  margin  of  the  orbit.  The  distance  across  the  fiirs* 
head  is  a  little  less  than  the  diameter  of  the  orbit.  The  posterior  njs 
of  the  dorsal  fin  exceed  by  about  \  the  length  of  the  anteriOT  (nws. 
The  abdominal  crest  is  barely  distinguishable.  The  tongue  is  fleshy, 
naked.  In  another,  1 1  inches  in  length,  the  head  is  a  little  more  thai 
Z\  in  the  total ;  the  vertical  diameter  at  occiput  is  5^  in  the  head; 
the  horizontal  diameter  of  the  eye  is  ^\  in  the  head,  measured  from  the 
symphysis  of  the  lower  mandible,  and  ^  of  the  distance  from  the  antciiof 
margin  of  the  orbit ;  the  distance  across  the  forehead  slightly  ezeeeds 
the  diameter  of  the  orbit ;  the  posterior  dorsal  rays  exceed  by  t  tbeiato- 


1 849.]  Catalogue  of  Malayan  Fishes.  1 227 

nor  ones ;  the  abdominal  crest  is  distinct,  particularly  on  the  posterior 
fifth  of  the  body ;  the  margin  of  the  tongue  is  studded  with  two  or 
three  series  of  minute  polygonal  bony  plates,  placed  beside  each  other 
like  mosaick;  the  black  spots  of  the  opercles  and  caudal  are  no 
longer  Tisible.  In  an  individual,  2  fl.  3  inches  in  length,  the  length  of 
the  head  is  3\  in  the  total ;  the  rertical  diameter  at  occiput  is  i  of  the 
head ;  the  horizontal  diameter  of  the  eye  is  ^  of  the  length  of  the 
head  from  the  symphysis  of  the  lower  mandible,  and  3^  in  the  distance 
measured  from  the  anterior  margin  of  the  orbit ;  the  distance  across 
the  forehead  exceeds  by  i  the  diameter ;  the  posterior  dorsal  rays, 
although  somewhat  elongated,  are  but  f  the  length  of  the  second  ray.* 
Immediately  in  front  of  the  caudal  the  abdominal  crest  is  yery  sharp,  but 
hecomes  less  so  at  its  termination  on  the  anterior  third  of  the  caudal. 
The  byoid  bone  and  the  tongue  are  entirely  covered  with  a  mosaick 
of  small  polygonal  rough  bopy  plates.  The  internal  surface  of  the 
lower  mandible  presents  a  structure,  which  if  present  in  other  species, 
has  not  been  described.  The  middle  where  the  two  branches  join  each 
other,  is  raised  and  forms  a  bony  ridge,  commencing  behind  the  sym- 
physis and  gradually  widening  towards  its  termination  in  front  of  the 
apex  of  the  tongue.  The  upper  surface  of  this*  ridge  is  flattened,  but 
made  uneven  by  numerous  transversal  sharp  bars,  or  rather  by  one 
continued  closely  waved  bar,  forming  a  kind  of  grate.  The  ridge  is 
separated  from  the  teeth  by  a  deep  groove,  intervening  on  each  side, 
and  is  covered  by  the  fine  membrane  lining  the  rest  of  the  cavity.  In 
the  young  it  differs  by  having  a  comparatively  smaller  number  of 
transversal  bars.  The  corresponding  surface  of  the  upper  mandible  is 
smooth,  with  a  longitudinal  fissure.  In  the  adult  fish  the  two  anterior 
branchiostegous  rays  are  so  very  minute,  that  they  may  easily  escape 
observation ;  in  young  ones  they  appear  to  be  absent.  At  Pinang  this 
species  is  numerous  at  a)l  seasons,  but  large  individuals  are  scarce.  In 
several  examined,  both  of  the  present  and  the  following  species,  the 
stomach  contained  nothing  but  thick  mucus.  The  fish  is  eaten  by  the 
natives,  although  it  is  very  insipid. 

*  The  figure  of  RUssell  ig  in  this  respect  correct ;  but  the  last  dorsal  ray  is 
placed  too  near  the  caudal.  The  distance  between  the  two  fins  exceeds  by  i  tha 
length  of  the  last  dorsal  ray. 


1 228  Catalogue  of  Malayan  FiskesM  [Not. 

Belone  caudimacula,  Cuvier. 

Russell,  CLXXVI.  Kuddera,  A. 

Belone  caudimacula,  Cut.  R.  A.  II.  285  ('). 

Belone  caudimacula.  Guv.  and  Val.  XVIII.  452. 

Belone  caudimacula,  Bleeker :  Verb.  Bat.  Gen.  XXII.  5. 

Toda  of  the  Malays. 

Head  above  and  back  yellowish  green  minutely  dotted  with  brown ; 
lighter,  silveiy  on  the  sides ;  posterior  half  of  ihe  latter  with  a  deep* 
blue  longitudinal  band,  bordered  beneath  by  a  broader  shining  siItcij 
one ;  abdomen  white ;  sides  of  mandibles,  cheeks  and  opercles  silreiy  ; 
dorsal,  and  in  some  the  anal  bright  yellow,  minutely  dotted  with  brown 
along  the  rays ;  caudal  yellow  or  greenish,  minutely  dotted  with  black, 
with  a  rounded  bluish  black  spot  in  the  centre  near  the  root ;  rentnds 
and  pectorals  hyaline,  the  latter  in  some  with  a  black  spot  along  the 
root.     Iris  silvery,  orbital  margin  bluish  black. 

D  13,  C  15f,  A  16,  V  6,  P  10,  Br.  XII? 

Habit. — Sea  of  Pinang,  Malayan  PentMula. 

Bombay,  Aleppee  (in  fresh  water),  Coromandel,  Gangetic 
estuaries,  Rangoon,  Canton,  River  Brunai  (Borneo),  Port 
Essington,  North  Australia. 

Total  length  :  1  ft.  1  inch. 

In  an  individual  of  the  length  given  the  head  was  contained  2} 
times  in  the  total  length.  The  veHical  diameter  at  occiput  was  i  d 
the  length  of  the  head.  The  horizontal  diameter  of  the  eye  was  lOi 
of  the  length  of  the  head,  measured  from  the  symphysis  of  the  lower 
mandible,  and  ^  of  the  distance  from  the  anterior  margin  of  the  orbit. 
The  abdominal  crest  becomes  most  distinct  on  the  tail.  The  internal 
series  of  long  sharp  teeth  appear  proportionally  shorter  in  this  than  in 
the  preceding  species.  The  tongue  is  sinooth.  On  the  inside  of  the 
lower  mandible  is  a  bony,  grated  ridge  like  that  of  the  preceding  spe- 
cies, and  Belone  cancila  (Buchan.  Ham.)  is  provided  vrith  a  sinulsr. 
Single  individuals,  all'  of  nearly  equal  length,  occur  at  Pinang  at  sD 
seasons.    They  are  eaten  by  the  natives. 

Gen.  Hemiramphus,  Cuvier,  1817. 

Upper  jaw  very  short,  formed  by  the  intermaxillaries ;  symphysb  of 
lower  jaw  extended  into  a  long  point,  behind  which  on  the  margins  of 


1849.]  Catalogue  of  Malayan  Fishes.  1229 

both  jaws  a  narrow  band  of  small  teeth ;  scales  large«  rounded,  forming 
a  carinated  range  on  each  side  of  abdomen ;  body  and  fins  resembling 
Belcne, 

Hemiramphus  russelli.  Cut.  and  Val. 

Russell,  CLXXVII.  Kuddera,  B. 

Hemiramphus  brenrostris,  Cuv.  R.  A.  II.  286  (').* 

Hemiramphus  brevirostris,  Swainson,  II.  297. 

Hemiramphus  russelli,  Cuv.  and  Yal.  XIX.  32. 

T6da  p^ndekf  of  the  Malays. 

Head  abore  and  back  bluish  black ;  lighter,  siWery  on  the  sides 
aboTe  the  lateral  line ;  rest  of  the  sides,  abdomen  and  opercles  silvery 
with  steel-blue  reflections ;  fins  hyaline ;  marginal  half  of  dorsal  and 
caudal  minutely  dotted  with  black ;  sides  of  lower  mandible  black. 
Iris  ailyery,  orbital  margin  bluish  black. 

D  17,  C  15J,  A  13,  V  6,  P  12,  Br.  XIII. 

Habit. — Sea  of  Pinang,  Malayan  Peninsula. 
Coromandel. 

Total  length  :  10  inch. 

The  length  of  the  head  from  the  apex  of  the  intermaxillaries  is  ^  of 
the  total  measured  to  the  point  of  the  lower,  longer,  caudal  lobe.  The 
length  of  the  lower  jaw,  from  the  apex  to  the  angle  of  the  mouth, 
slightly  exceeds  the  length  of  the  head,  varying  in  different  individuals 
firom  •)-  to  ^  of  the  distance  to  the  point  of  the  lower  caudal  lobe.  The 
horizontal  diameter  of  the  eye  is  |^  of  the  length  of  the  head ;  the  dis- 
tance across  the  forehead  equals  1^  diameter.  The  depth  at  occiput 
slightly  exceeds  1^  of  the  length  of  the  head,  and  is  but  f  of  the  greatest 
vertical  diameter  of  the  body,  in  front  of  the  ventrals.  The  length  of 
the  pectorals  is  \  less  than  that  of  the  head,  which  is  exceeded  by  ^  by 
that  of  the  lower  caudal  lobe.  The  upper  caudal  lobe  is  f  of  the* 
lower.  The  ventrals  are  placed  opposite  the  posterior  third  of  the- 
distance  between  the  apex  of  the  intermaxillaries  and  the  root  of  the 

*  Cnvier  refen  tbb  gpecies  to  Rnuell  No.  CLXXVII,  and  to  Willugbby : 
Append.  PI.  VII.  Fig.  4,  two  distinct  species  according  to  M.  Valenciennes,  who 
tlienfore  has  changed  the  specific  denomination. 

t  P^kdei,  short.  The  Malays  thus  denominate  all  the  species  of  Hemiramphntf 
to  distinguish  them  from  those  of  BeUms  (T6daJ. 
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caudal.  At  Pinang  this  species  is  numerous  at  all  seasons,  Vnt  kr^ 
individuals  occur  at  irregular  intervals.  They  appear  at  Eoropeta 
tables  under  the  appellation  of  *'  Guard-fish." 

Hemiramphtjs  gsorgii,  Cut.  and  Yal. 

Hemiramphus  georgii.  Cut.  and  Val.  XIX.  37*  PI*  555. 

T6da  p6ndek  of  the  Malays. 

Young.  Head  above  light  greenish  grey,  minutely  dotted  with  blaek, 
particularly  on  the  intermaxillaries  and  about  the  occiput ;  back  and 
sides  towards  the  lateral  line  pale  greenish  grey ;  the  margins  of  the 
scales  minutely  dotted  with  black ;  along  each  »de  a  shining  silTCiy 
band,  divided  in  the  middle  by  the  lateral  line,  and  edged  above  by  a 
deep  blue  line ;  abdomen  faint  silvery  white  ;  opercles  shining  silvoy 
with  steel-blue  reflections ;  lower  jaw  greenish  grey  with  a  black  mir* 
ginal  membrane ;  dorsal  and  caudal  pale  greenish  grey,  margmal  hilf 
dotted  with  black ;  rest  of  the  fins  byidine.  Iris  silTcry ;  orbital  aar- 
gin  bluish  black. 

D  15  or  16,  C  15f .  A  15,  V  6,  P  12,  Br.  XII  ? 

Habit. — Sea  of  Pinang. 
Bombay,  Mah6. 

The  length  of  the  head  from  the  apex  of  the  intermaxillaries  b  b\ 
in  the  distance  to  the  point  of  the  lower  caudal  lobe.  The  length  of 
the  lower  jaw  from  the  apex  to  where  the  teeth  of  both  sides  meet, 
varies  individually  from  3f  to  3^  in  the  total  length.  The  horitontil 
diameter  of  the  eye  is  i  of  the  length  of  the  head ;  the  distance  aeron 
the  forehead  exceeds  by  i  the  diameter.  The  arch  of  the  roof  of  te 
orbits  makes  the  middle  of  the  forehead  appear  excavated.  The  depA 
at  occiput  is  \  of  the  length  of  the  head.  The  band  of  teeth  of  the 
intermaxillaries  is  very  narrow  at  the  angle  of  the  mouthy  gradnafly 
widening  towards  the  apex.  The  inner  series  of  these  teeth  are  some- 
what  longer  than  the  rest.  The  lower  jaw  has  but  a  single  series  of 
minute  teeth,  behind  which  the  anterior  half  of  the  mouth  is  lined  by 
a  crescent-shaped  black  membrane.  The  length  of  the  pectorak  is  { 
of  that  of  the  head.  The  ventrals  are  placed  opposite  the  posterior 
third  of  the  distance  between  the  occiput  and  the  root  of  the  candiL 
The  vertical  diameter  in  front  of  the  ventrals  is  a  little  more  than  |-  the 
length  of  the  head.     The  caudal  is  but  slightly  cleft ;  the  lower  lobe^ 
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bat  little  longer  than  the  upper,  is  f  of  the  length  of  the  head.  The 
two  anterior  dorsal  rays  are  undivided.  M«  Valenciennes  counts  17 
rays  in  this  fin,  but  his  figure  gives  16.  Single  young  individuals  occur 
at  Pinang  at  all  seasons. 

Hemiramphvs  tridbntifsr.  Cantor. 

T6da  p^ndek  of  the  Malays. 

Head  above,  back  and  upper  part  of  the  sides  light  bluish  green, 
minutely  dotted  with  black,  particularly  towards  the  margin  of  the 
scales ;  along  each  side  a  shining  silvery  band,  widening  between  the 
dorsal  and  anal;  narrower  in  front  of  the  caudal;  the  band  edged 
above  by  a  deep  blue  line,  and  longitudinally  divided  by  the  lateral 
line ;  rest  of  the  sides  and  abdomen  pale  silvery  white ;  cheeks  and 
operdes  shining  silvery,  the  latter  and  the  root  of  the  lower  jaw  with 
strong  steel-blue  reflections ;  point  of  lower  jaw  greenish  blue  minutely 
dotted  with  black,  with  a  black  marginal  membrane,  apex  red  sealing* 
wax  colour ;  dorsal  hyaline,  margins  of  the  rays  minutely  dotted  with 
black  ;  anterior  half  of  caudal  pale  greenish  bufif,  posterior  half,  upper 
and  lower  margin  pale  blackish,  rest  of  the  fins  hyaline.  Iris  silvery, 
upper  half  of  orbital  margin  blilbh  black. 

D  13  or  14,  C  15},  A  14  or  15,  V  6,  P  13,  Br.  XII  or  XIIL 

Habit. — Sea  of  Pinang. 

Total  lsngth  :  7  inch. 

The  length  of  the  head  from  the  apex  of  the  intermaxilkries  is  5^ 
in  the  distance  to  the  point  of  the  lower  caudal  lobe.  The  length  of 
the  lower  jaw  from  the  apex  to  where  the  teeth  of  both  sides  meet 
varies  from  6^  to  6f  in  the  total  length.  Measured  to  the  angle  of 
the  mouth,  the  lower  jaw  is  from  5^  to  5f  in  the  total  length.  The 
horizontal  diameter  of  the  eye  is  \  of  the  length  of  the  head ;  the 
distance  across  the  flattened  forehead  equals  the  diameter.  The  depth 
at  occiput  equals  \  of  the  length  of  the  head.  The  teeth  of  both  jaws 
are  placed  on  narrow  bands ;  in  the  centre  of  the  lower  jaw  there  is  a 
very  minute  interval  between  the  teeth  of  both  branches.  The  teeth 
themselves  are  very  minute,  the  internal  series  a  little  longer- than  the 
rest.  Examined  throogh  a  lens  the  apex  of  each  tooth  appears  com- 
pressed, terminating  in  three  minute  points  of  which  the  central  one  is 
a  little  longer  than  the  two  lateral.    The  intermaxillary  forms  a  nearly 
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equilateral  triangle>  each  side  of  which  is  \  of  the  horisontal  ditmdcr 
of  the  eye ;  the  hand  of  teeth  of  the  lower  jaw  is  longer,  arcbed  or 
like  a  horse-shoe^  The  length  of  the  pointed  peetorals  is  f  of  that  of  tbi 
head ;  the  yentrals^  slightly  exceeding  ^  of  the  pectorals»  are  placed 
far  forward ;  they  commence  in  the  middle  of  the  distance  between 
the  anterior  margin  of  the  orbit  and  the  root  of  the  caadal.  Tbi 
vertical  diameter  in  front  of  the  ventrals  is  6f  in  the  distance  between 
the  gillpopening  and  the  root  of  the  caudal.  The  dorsal  eommenees  t 
Kttle  behind  the  posterior  third  of  the  distance  between  the  oeeipvt 
jand  the  root  of  the  caudal ;  the  extent  of  the  base  is  f  of  the  leogdi 
of  the  head ;  the  $rst  and  second  ray  nndinded ;  the  latter  and  the 
third  are  the  longest,  f  of  the  extent  of  the  base.  The  last  nyisi 
little  elongated.  The  anal  is  placed  opposite  the  dorsal,  wbkdi  it 
resembles  in  shape  and  extent^  The  caudal  is  but  slightly  deft;  tte 
lower  lobe  equals  the  length  of  the  head ;  the  upper  one  about  |  leas. 
The  scales  are  large,  rounded ;  the  vertical  diameter  of  the  peit 
exposed  is  about  the  double  of  the  horizontal.  The  abdominal  eiat 
is  distinct.  This  species  has  several  characters  in  common  with  E, 
gemaerti,  Cuv.  and  Val.,  but  it  differs  from  that  and  from  all  the  otlvr 
species  by  its  peculiar  dentition.  In  Eseoco€tu$  voUiwu,  IinB4  Ae 
pharyngeal  teeth  before  they  become  worn,  are  flattened  and  trim- 
pidate.  Perhaps  it  may  be  inferred  that  the  individuals  of  the  preecnt 
species  are  young,  although  the  young  of  the  ^preceding  uptdn  bsv* 
simple  pomted  teeth.  They  ^re  numerous  at  aU  seasons  at  FiaaBgr 
and  are  eaten  by  the  natives^ 

GsN.  ExocoBTUS,  (JriBdi,)  Linni,  1748* 

Pectorals  excessively  large ;  head  and  body  scaly  with  a  salient  fine 
on  each  side  of  the  abdomen;  head  depressed ;  cheeks  compressed; 
eyes  large ;  intermaxiUaries  without  pedicles,  forming  the  edge  of  tbe 
upper  jaw  I  dorsal  placed  opposite  the  anal;  intermaxiUaries  vith 
minute  pointed  teeth ;  pharyngeals  with  teieth  as  if  paved. 

ExocosTXJS  NiGRiPENNiis,  Cuv.  and  Val. 

Exocoetus  nigripennis,  Cuv.  and  Yal.  XIX.  108. 

Head  above,  back  and  upper  half  of  the  sides  oltramanBe  wA 
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|HirpIe  gloss ;  lower  half  of  the  rides,  abdomen,  cheeks  and  opercles 
light  silvery  ultramarioey  miniitely  dotted  with  black ;  dorsal,  ventrals 
and  pectorals  black ;  pectoral  rays  silvery  sky-blue ;  caudal  yellowish 
white,  at  the  root  bluish  dotted  with  black ;  anterior  half  of  ventrals 
hysUne,  posterior  black,  base  blae.  Iris  silvery,  orbital  half  bluish 
black. 

D  11,  12  or  13,  C  15|,  A  8,  9  or  10,  V  6,  P  15,  Br.  XL 

Habit. — Sea  ofFinang. 
China  Sea. 

Total  length  :  d  inch. 

The  length  of  the  head  is  5|  in  the  total,  measured  to  the  point  of 
the  lower  caudal  lobe.  The  horizontal  diameter  of  the  eye  is  \  of  the 
length  of  the  head.  The  arch  of  the  roof  of  the  orbit  makes  the  mid- 
dle of  the  forehead  appear  excavated ;  the  distance  across  the  forehead 
between  the  posterior  angles  of  the  orbit  slightly  exceeds  the  diameter 
of  the  eye ;  between  the  anterior  angles  it  is  slightly  less  than  the  dia- 
meter. The  depth  at  ocdput,  as  well  as  the  vertical  diameter  in  front 
of  the  ventrals,  is  f  of  the  length  of  the  head.  The  scales  of  the  body 
are  rather  large,  and  so  deciduous  that  few  are  in  their  places.  The 
lateral  line  and  the  salient  line  on  each  side  of  abdomen  can  barely  be 
traced.  The  teeth  of  both  jaws  are  excessively  minute  and  apparently 
confined  to  the  central  part.  Each  palatal  has  a  single  external  series 
of  minute  teeth,  and  a  few  scattered  over  the  surface,  which  appears 
like  a  fine  file.  The  teeth  are  probably  deciduous,  and  so  minute 
that  they  cannot  be  seen  in  fresh  specimens,  and  in  dried  ones  only 
by  means  of  a  powerful  lens.  The  pharyngeal  teeth  are  tricuspid. 
The  lower  margin  of  the  horizontal  part  of  the  preopercle  is  toothed. 
The  length  of  the  pectorals  differs  individually  :  they  do  not  exceed  \ 
of  the  head  and  body,  (the  caudal  not  included).  The  ventrals  are  \ 
of  the  total  length ;  the  lower  caudal  lobe  is  A\  in  the  total  length,  the 
upper  one  but  slightly  exceeds  \  of  the  former.  The  intestinal  canal  is 
wide  at  ceaophagus,  gradually  narrowing  in  its  straight  course  towards 
the  anus.  Its  length  is  scarcely  \  of  the  total.  The  liver  consists 
of  a  dngle  small  lobe.  The  white  air-vessel  is  comparatively  very  large, 
thin,  elongated,  its  length  slightly  exceeding  \  of  the  total.  The 
peritoneum  is  silvery,  sparingly  dotted  with  black.  In  the  course  of 
four  years  ten  individuals  were  obtained  at  Pinang.     They  occur- 
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Ted  singly  and  at  irregular  intervala,  and  yaried  from  two  to  three 
inches  in  length. 

Gen.  Panchax,  Faleneiennea  1846.* 

Maxillary  bone  thrown  behind  the  descending  branch  of  the  inter- 
maxillary, so  that  but  the  lower  part  contributes  to  form  the  angle  of 
the  mouth ;  muzzle  broad  depressed ;  gill-openings  well  cleft ;  dorsal 
small,  placed  far  back  opposite  the  anal ;  intermaxillaries  and  lower 
jaw  with  a  narrow  band  of  minute  teeth,  of  which  the  external  aeries 
are  longer  than  the  rest  and  arched  round  the  mai^n  of  the  jaws»  so  as 
to  appear  like  cilia ;  a  narrow  transversal  band  of  minute  teeth  on  the 
palate  (vomer). 

Panchax  panchax,  (Buchan.  Ham.) 

Esox  panchax,  Buchan.  Ham.  211,  380,  PI.  III.  Fig.  69. 

Aplocheilus  chrysostigmus,  McClelland,  As.  Res.  XIX.  II.  301  and 

426,  PL  XLII.  Fig.  2. 

Aplocheilus  panchax,  McClelland,  ibid.  302. 

Panchax  buchanani,  Cut.  and  Yal.  XYIIL  383. 

Head  above,  back  and  upper  half  of  the  sides  pale  sflvery  green, 
minutely  dotted  with  black  ;  lower  half  of  the  sides  and  the  abdomen 
silvery  white,  in  some  individuals  with  orange  coloured  dots ;  on  the 
oodput  a  small  oval  silvery  white  spot ;  sides  of  the  head  and  upper 
half  of  opercles  silvery  green  minutely  dotted  with  black,  lower  hslf 

*  In  1836,  Mr.  McClelland  placed  lome  species  of  this  gennsin  the  family  «f 
Cyprinoida,  and  formed  a  Snbgenus  of  Poeeiliat  Bl.  Schn.  to  reoem  tbem^  via. 
Aploeheilu9f  (Scr.  Haploekiitu) — Mr.  McClelland  characteriaes  the  latter  as  fol- 
lowB :  "  Intennaxillariea  fixed,  apices  of  the  jaws  flat  and  directed  npwarda ;  fife 
rays  in  the  branchial  membrane ;  fins  transparent ;  a  short  dorsal  placed  oppaaias 
to  the  laat  ray  of  a  long  anal ;  the  intestine  and  stomach  form  together  a  aaall 
tnbe  scarcely  longer  than  the  body ;  the  eyes  placed  on  the  edgea  of  the  bead;  tba 
month  directed  upwards ;  a  single  row  of  large  teeth  inserted  along  the  edges  oC 
the  lips  which  are  not  protractile  as  in  Poeeilia ;  the  candal  entire."  (AutiSt 
JUtearehetf  XIX.  Ft.  II.  pp.  301  and  426).  Of  the  preceding  eleven 
only  four  are  correct,  bnt  they  are  not  sufficient  to  characterise  the  geaas, 
apices  of  the  jaws  flat ;  intestinal  canal  scarcely  longer  than  the  body ;  eyes  oa  the 
edges  of  the  head ;  caudal  entire.  The ,  remaining  characters  are  either  paitij 
incorrect  or  entirely  so.  The  characters  of  PtmehMf,  ValendenneSt  although  of  a 
later^date  than  Haphchihu,  most  therefore  be  adopted. 
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white;  lower  jaw  and  the  throat  immediately  behind  minutely  dotted 
with  bUck»  so  as  to  appear  Uke  two  narrow  arched  bkck  lines ;  rest  of 
the  throat  yellow  or  white;  dorsal  hyaline  or  orange  with  a  large 
rounded  black  spot  occupying  the  basal  half ;  in  some  individuals  a 
small  white  spot  in  front  of  the  dorsal,  in  others  the  upper  margin 
black ;  caudal  greenish  grey  minutely  dotted  with  black,  upper  and 
lower  margin  orange  edged  with  black ;  anal  hyaline  edged  and  spotted 
with  orange ;  Tcntrals  and  pectorals  yellow.  Iris  reddish  silvery  with 
a  blackbh  ring. 

D  9,  C  15f  A  17,  V  6,  P  15.  Pr,  VI. 

Habit. — Fresh  water  Pinang. 

Bengal. 

Total  length  :  2^  inch. 

The  length  of  the  head  is  i  of  the  total ;  the  depth  at  occiput  is  ^  of 
the  length  of  the  head.  The  horizontal  diameter  of  the  eye  is  a  tittle 
less  than  \  of  the  head ;  the  distance  across  the  forehead  equals  two 
diameters.  The  nostrils  open  laterally  by  two  minute  apertures  placed 
above  each  other  in  front  of  the  anterior  orbital  margin.  There  are  no 
lips.  The  intermaxillaries  are  very  protractile,  and  are  slightly  move- 
able up  and  down  like  a  lid.  Both  the  external  and  the  internal 
series  of  the  teeth  of  the  jaws,  are  a  tittle  longer  and  more  distant  than 
the  rest  of  the  teeth.  Behind  the  intermaxillaries  appears  a  small 
cresoent-shaped  membrane.  Behind  the  latter  are  some  excessively 
minute  teeth  placed  on  a  narrow  band,  which  crosses  the  vomer  and 
forms  an  arch  paraUel  with  the  intermaxillary  teeth.  The  tongue  is 
small,  fleshy,  and  as  weU  as  the  carity  of  the  mouth  dotted  with  black. 
The  body  is  covered  by  7  longitudinal  series  of  proportionally  large 
scales,  with  concentric  lines  and  about  13  radical  rays.  There  are 
aboat  30  scales  in  a  series  between  the  gill-opening  and  the  caudal. 
No  lateral  line  is  visible,  but  on  each  of  the  anterior  6  to  8  scales  of 
the  third  series,  appears  a  central  impression  as  if  pricked  with  a  needle. 
The  dorsal  commences  opposite  the  posterior  third  of  the  anal.  The 
ventrals  have  no  filament.  It  is  numerous  at  Pinang  in  ponds,  paddy 
fields  and  ditches.  The  stomach  and  intestines  form  a  continued  tube» 
in  length  scarcely  \  of  the  total.  The  peritoneum  is  silvery,  dotted 
with  black.  The  number  of  fin  rays  given  by  Buchanan  and  Mr. 
McClelland  arc  incorrect. . 
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ORDO  PHYSOSTOML 
SUBORDO  PHYSOSTOMI  ABDOMINALES. 


FAM.  SILUROID^ 

Gen,  Baorus,  (RaJlnesqueJ  Cuvier,  181 7« 

A  band  of  yeWety,  or  card-like  teeth  in  both  jaws  ;  on  the  Tomer  t 
second^  posterior  band,  either  yelvetj  or  in  a  single  series. 

Bagrus  abbreviatus.  Cut.  and  Yal. 

Bagrus  abbreviatns,  Cuv.  and  Val.  XIY.  420. 

Pimelodus  abbreviatus,  Kuhl  and  Van.  Hasselt,  ibid. 

Bagrus  abbreviatus,  Bleeker :  Yerhand.  Batay.  Genoots.  XXI.  4. 

Head  aboye  and  back  dark  greenish  oliye,  lighter  silyerj  on  the 
sides ;  abdomen  silyery  white ;  fins  greenish  grey ;  their  membnoes 
whitish  at  the  base,  the  rest  minutely  dotted  with  black ;  adipose  fia 
greenish  oliye  minutely  dotted  with  black  ;  nasal  cirri  grey ;  mail- 
lary  black  ;  both  mandibular  pairs  white.  Iris  greenish  golden,  blsoldsk 
towards  the  orbit. 

D  1/7—1  (adipose),  C  17f,  A  13,  V  6,  P  1/8  or  9,  Br.  IX. 


Cirri :  ± 


Habit. — Sea  and  estuaries  of  Pinang, 
Jaya. 


Total  length  :  1  foot  6  inch. 

The  length  of  the  head  is  4^  in  the  total ;  the  horizontal  dttmetcr 
of  the  orbit  is  \  of  the  length  of  the  head  ;  the  distance  of  the  ejn 
across  the  head  two  such  diameters.  The  long  helmet  is  finely  sha* 
greened  to  between  the  eyes,  where  its  breadth  is  \  of  its  length ;  the 
occipital  point  is  narrow  triangular,  occupying  half  the  internal  betvees 
the  occiput  and  the  dorsal  spine,  and  receiying  in  a  noteh  the  point  of 
the  second  interspinal.  The  mastoid  and  soprascapnlar  processes  fbm 
an  elongated  arch  surrounding  the  opercle  and  nearly  touching  the 
humeral.  The  latter  is  elongated  triangular,  its  length  twice  its  heigfct 
The  opercle  is  finely  shagreened  like  the  rest  of  the  bones  foraiog  tbc 
helmet,  and  has  besides  some  radtathig  lines.  The  greatest  breadth  4 
the  head  nearly  equals  its  length,  and  also  the  greatest  yerticd  tsu^ 
ter  of  the  body,  in  front  of  the  dorsal  spine.  The  card-like  teeth  «« 
disposed  on  narrow  bands  in  the  jaws  and  on  the  yomer# 
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The  nasal  cirri  extend  to  the  preoperde,  the  maxillary  to  the  point  of 
the  Tentrala,  the  external  mandibular  to  the  point  of  the  pectorals  ;  the 
internal  are  one  half  of  the  external.  The  dorsal  spine  is  rather  slender, 
long^tadinally  striated,  with  teeth  on  the  posterior  margin,  and  two  or 
three  on  .the  anterior  near  the  apex.  The  length  is  }  of  the  first  dor- 
sal ray.  which  is  }  of  the  length  of  the  head.  The  adipose  dorsal  is 
as  high  as  the  anal»  but  of  half  the  extent.  Each  lobe  of  the  furcated 
eaudal  equals  the  head ;  in  young  individuals  the  upper  one  terminates 
in  a  short  filament.  The  pectoral  spine  is  longer  and  broader  than  the 
dorsal ;  the  upper  sur&ce  is  lineated,  the  margin  towards  the  rays  is 
strongly  toothed.  At  Pbang  individuals  occur  at  all  seasons,  but  not 
in  great  numbers.    They  are  eaten  by  the  natives. 

Bagrus  sondaicvs,  -Cuv.  and  Val. 

Bagrus  sondaicus.  Guv.  and  Val.  XIY.  444. 

Bagrus  sondaieus,  Bleeker :  Verhandel*  Batav.  Genoots.  XXI.  4,  14, 

29  and  XXII.  5. 

Helmet  dark  dlive  bronse,  (tubercles  white*)  lighter  on  the  cheeks 
and  operdes ;  back  deep  steel-blue  with  greenish  reflections^  the  sides, 
to  a  little  beneath  the  lateral  line,  lighter,  silvery,  with  from  12  to  15 
vertical  bands  reflecting  steel  grey  or  pale  golden  green ;  rest  of  the 
sides  and  abdomen  ailvery  white ;  fins  greenish  grey  minutely  dotted 
with  bUck ;  external  half  of  pectorals,  anal  and  the  lower  caudal  lobe 
blackish ;  maxillary  cirri  black ;  external  mandibular  white  at  the  base, 
rest  Uack ;  internal  maxillary  white.  Iris  golden  greeny  blackish 
towards  the  orbit. 

D  1/7—1  (adipose),  C  15|,  A  17  or  18,  V  6,  P  1/10,  Br.  Vl. 

Cirri:-! 

4 

Habit.— iSea  o/Pinang^  Malayan  Peninsula. 
Straits  of  Sonda,  Java,  Madura. 

Total  length  ;  1  foot  9  inch. 

The  length  of  the  head  is  \  of  the  total,  slightly  exceeding  the 
greatest  vertical  diameter  of  the  body,  in  front  of  the  dorsal  spine. 
The  breadth  of  the  head  nearly  equals  the  length.  The  horizontal 
diameter  of  the  orbit  is  ^  in  the  length  in  the  head.  The  bones  form- 
ing the  helmet  are  granulated  as  far  as  the  anterior  margin  of  the  orbit 
but  the  small  triangular  truncated  suprascspular  is  Uke  the  operde 
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smooth  but  radiated.  The  sides  of  the  interspinal  form  an  angle  with 
the  centre  part,  and  terminate  behind  in  a  blunt  point.  The  interpa- 
rietal is  biroad  truncated  or  rounded  behind ;  its  length  is  ^  of  the  rest 
of  the  helmet,  its  breadth  about  i.  The  humeral  is  pointed,  giann- 
lated,  triangular,  its  length  2\  in  the  head.  The  teeth  are  strong, 
card-like.  Those  on  the  Tomer  are  placed  on  two  small  OTal  spots; 
those  on  the  palate  on  two  similar  but  larger,  all  four  forming  one 
series,  broader  than  the  maxillary  ones.  The  palatal  teeth  easily  faQ 
out,  which  renders  the  fish  liable  to  be  mistaken  for  a  species  of 
Aritu.  The  maxillary  cirri  reach  to  the  point  of  the  pectorals ;  the 
external  mandibular  to  the  base  of  the  pectorals ;  the  internal  are  ^  of 
the  external.  The  dorsal  spine  is  ^  of  the  head,  granulated  on  the 
anterior  half  of  its  sides ;  near  the  apex  the  anterior  margin  carries 
4  or  5  small  teeth,  the  posterior  6  or  7  similar  ones.  The  point  ta- 
minates  in  a  short  soft  filament,  which  is  easily  torn  off.  The  pectond 
spine  equals  the  length  of  the  head:  the  anterior  half  of  the  exterml 
margin  is  granulated ;  the  corresponding  part  of  the  sides  is  lineated ; 
the  external  margin  carries  near  the  point  a  few  weak  teeth,  and  similtr 
appear  along  the  internal  margin.  The  point  terminates  in  a  soft  fila- 
ment, longer  than  that  of  the  dorsal.  The  upper  caudal  lobe,  a  little 
longer  than  the  lower^  is  4|  in  the  total  length.  The  Teutrals  are  |  of 
the  pectorals.  The  extent  of  the  adipose  dorsal  is  }  of  the  anal.  At  the 
origin  of  the  lateral  line  appear  some  minute  elongated  grains  ;  the  fine 
itself  consists  of  small  tubes  which  become  indistinct  after  it  has  passed 
the  dorsal  fin.  This  species  is  more  or  less  numerous  at  all  seasons. 
It  is  eaten  by  the  natives  and  the  air-vessels  collected  for  the  Chiin 
market. 

M.  Bleeker  thinks  it  probable  that  B.javensU,  Cut.  and  Val.  (XIY. 
445)  is  identical  with  B.  sondaieus,  [Bleeker  1.  c,  4(')]. 

Gen.  Arius,  Cuv.  and  FaL  1840# 

Palatal  teeth  on  two  distinct  separate  plates,  in  some  species  adTsnc- 
ing  on  the  lateral  angles  of  vomer. 

Arius  truncatcs,  Cut.  and  Val. 

Arius  truncatus,  Guv.  and  Val.  XV.  64. 
Arius  truncatus,  Bleeker  Verb.  Bat.  6ei\.  4. 
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Head  tbore  and  back  intenfle  blue  with  sihery  reflectioiis,  cheeks  and 
eperdea  gdden  bronze;  throat  and  sides  golden;  abdomen  silvery 
white,  sparingly  dotted  with  black ;  fins  grejish  white  miiiiitely  dotted 
with  black ;  margins  of  dorsal  and  caudal  black ;  in  the  adidt  the  poB« 
terior  half  of  the  caudal  and  the  anal  pale  lake ;  adipose  pale  greyish 
otire  minutely  dotted  with  brown ;  mnillaiy  cirri  blade ;  mandibular 
pairs  white.    Iris  golden  dotted  with  black. 

B  1/7—1  (adipose),  C  15^  A  23  or  24,  V  6,  P  1/?,  Br.  VI. 

Cirri  — 

Habit. — Sea  and  estuaries  ofFinang^  Malayan  Peninsula. 
Java. 

ToTAi*  LENGTH  :  1  \\  ioch. 

The  length  of  the  head  measured  to  the  point  of  the  opercle  is  a 
little  less  than  \  of  the  total,  but  to  the  posterior  margin  of  the  first 
interspinal  it  is  \  of  the  total.  The  latter  bone  is  narrow  rectangular,  its 
breadth  being  If  in  its  length  which  is  ^  of  the  distance  to  the  muzzle. 
The  helmet  is  granulated  and  partially  striated,  its  anterior  two  thirds 
dirided  by  a  longitudinal  furrow  commencing  on  the  forehead  on  a 
level  with  the  nostrils.  The  cheeks  and  opercles  are  yeined,  and  the 
latter  also  indistinctly  radiated.  The  anterior  half  of  the  head  is  much 
depressed,  the  muzzle  rounded,  truncated.  The  teeth  of  both  jaws  are 
on  narrow  bands,  card-like  and  finer  than  the  palatals,  which  are 
crowded  on  a  small  oval  spot  on  each  side.  The  drri  are  slender:  the 
maxillary  ones  reach  to  about  the  middle  of  the  opercle ;  the  mandibular 
pairs  are  nearly  equal,  f  of  the  former.  The  eyes  are  situated  at  the 
anterior  third  of  the  head,  their  horizontal  diameter  is  in  the  young  \ 
in  the  older  \  of  the  length  of  the  head ;  their  distance  across  the 
forehead  is  about  4  such  diameters.  The  vertical  diameter  at  occiput 
is  ^  of  the  length  of  the  head ;  that  in  front  of  the  dorsal  is  a  little  less 
than  f  of  the  head.  The  dorsal  spine  is  strong,  }  of  the  length  of  the 
head,  equalling  in  length  the  first  ray.  The  posterior  margin  and  that 
part  of  the  anterior  nearest  the  apex  are  finely  toothed,  the  rest  is  granu- 
lated. The  pectoral  spine  is  but  f  of  the  dorsal  which  it  otherwise  resem'- 
bles,  but  the  teeth  of  the  posterior  margin  are  stronger.  The  pectorals 
and  ventrals  are  nearly  of  equal  length  or  about  \  of  the  length  of  the 
head.  The  extent  of  the  anal  equds  the  greatest  yerticd  diameter  of  the 
body ;  the  length  of  the  eighth  and  ninth  rays  is  a  little  lesa  than  that 
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of  the  yentrals.  The  extent  of  the  adipose  dorsal  is  ^  of  the  anal,  its 
height  i  of  the  longest  rays  of  the  latter.  The  caadal  is  deeplj  deft; 
the  lobes  equal,  and  their  length,  normally,  like  the  dorsal  spine.  The 
lateral  line  follows  the  outline  of  the  back  at  the  upp^  third  of  the 
body ;  arrived  at  the  base  of  the  caudal  it  continues  a  short  distaace 
obliquely  downwards  over  the  three  upper  rays  of  the  lower  lobe.  The 
line  consists  of  little  separated  tubes,  each  with  a  minute  downwaid^ 
pointed  process  at  the  posterior  part.  The  two  superior  brandliost^ 
gous  rays  on  each  side  are  very  broad  and  exposed,  so  as  to  appear  like 
a  suboperde.  The  stomach  is  capacious,  thin,  containing  lemains  of 
Crustacea  and  mud.  The  intestinal  canal  slightly  exceeds  double  the 
total  length.  The  air-vessel  is  small  but  very  thick  transversdy  divided 
1^  two  compartments.  The  fish  is  held  in  esteem  by  the  natives,  hot 
at  Pinang  it  is  of  so  rare  occurrence  that  the  air-vessel  contributes  hot 
little  to  the  general  stock  of  Isinglass  obtained  from  other  species. 

Arius  arius,  (Buchanan  Hamilton.) 

Pimelodus  arius,  Buchan.  Ham.  170,  376. 

Arius  arius,  Cuv.  and  Yal.  XV.  102. 

Ikan  Salddu  or  Surdddn. 

Adult*  Head  above  and  back  intense  steel-blue ;  cheeks,  opeides 
and  sides  greenish  golden  or  bronze ;  throat  and  abdomen  white  sligfatlj 
dotted  vnth  black  ;  dorsal  greyish  white  minutely  dotted  with  black; 
filament  of  the  spine  and  the  upper  margin  black;  caudal  yellowish  while 
minutely  dotted  with  brown ;  anal  and  pectorala  white,  external  half 
so  closely  dotted  with  black  as  to  assume  that  colour  i  ventrals  hyaline 
dosely  dotted  with  brown ;  adipose  pale  greyish  olive  vrith  a  hige 
black  spot,  posterior  margin  white ;  maxillary  cirH  blackish ;  mandi- 
bular pairs  white.     Iris  greenish  golden,  orbital  margin  blackish. 

Young.  Dorsal,  posterior  half  of  caudal^  middle  of  anal  and  base  of 
adipose  pale  lake. 

D  1^—1  (adipose),  C  15f,  A  18  to  21,  V  6,  P  1/10,  Br.  V. 

(Srrii- 
Habit. — Sea  and  estuaries  of  Pinang^  Malayan  Peninsula, 

Pondicherry,  Gangetic  estuaries. 
Total  length:  1  foot  10  inch. 


port. 
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The  length  of  the  head  is  |  of  the  total.  The  helmet  is  granulated 
to  the  middle  aboTe  the  orbit.  The  first  interspinal  is  rectangular 
•nearly  square,  its  length  ^  of  the  distance  to  the  muzzle ;  the  posterior 
jnargin  is  notched,  receiving  a  broad  point  from  the  crescent-shaped 
second  interspinal.  The  anterior  two  thirds  of  the  helmet  are  divided 
by  a  broad  longitudinal  furrow.  The  interoperde  and  opercle  are 
radiated,  the  point  of  the  Utter  indistinctlj  granular.  The  horizontal 
diameter  of  the  orbit  is  ^  of  the  length  of  the  head.  The  teeth  of  the 
jaws  are  card-like,  on  narrow  bands.  Those  of  the  palate  are  granular, 
placed  on  two  close  oval  spots.  The  maxillary  cirri  do  not  quite 
reach  to  the  apex  of  the  pectoral  spine;  the  external  mandibular 
pair  is  ^  shorter ;  the  internal  is  \  of  the  external.  The  vertical  dia- 
meter in  front  of  the  dorsal  slightly  exceeds  the  length  of  the  head, 
and  equals  the  length  of  the  dorsal  spine.  The  latter  is  very  strong, 
the  posterior  margin  and  the  anterior  near  the  apex  are  toothed,  the 
rest  is  coarsely  granulated.  To  the  apex  is  attached  a  soft  filament, 
seldom  exceeding  \  the  length  of  the  spine.  The  pectoral  spine  re- 
sembles the  former,  but  it  is  slenderer,  shorter  by  j^,  and  without 
filament.  The  extent  of  the  adipose  is  i  of  that  of  the  anal ;  its 
height  i  of  the  length  of  the  sixth  and  seventh  rays,  which  is  |  of  the 
head.  The  caudal  lobes  equal  the  length  of  the  head.  .  The  lateral 
line  resembles  that  of  Jriua  truneatu9,  but  it  keeps  nearer  to  the  mid- 
dle of  the  body.  At  Pinaug  smaller  individuals  of  this  species  are 
very  numerous  at  all  seasons.  They  form  an  article  of  food,  and  con- 
tribute more  than  any  other  of  the  Siluraida  to  the  exportation  of 
Isinglass. 

Arius  militaris,  (Linne.)  ? 

Silurus  militaris,  Linn^ :  Syst.  1356.  ? 

Arius  militaris,  Cuv.  and  Val.  XV.  114,  PI.  430. 

Ostec^neiosns*  Sleeker :  Verhandel.  Batav.  Genootsch.  XXI.  49. 

Head  above  and  back  bottle-green  bronze,  lighter  on  the  sides  of  the 
head  and  body  ;  abdomen  silvery  white,  anterior  half  minutely  dotted 
with  brown  ;  dorsal  and  caudal  pale  greyish  olive,  minutely  dotted  with 

*  OsTBooBNBiosus,  BUtker,  1847»  (Scrib.  Ostbogenius.)  Teeth  on  the 
anterior  part  of  the  palate  disposed  in  two  oblong  arched  gronps ;  two  supra, 
maxillary  bonyt  rig;id  cirri;  branchiostegouB  rays  five.      Otherwise  resembling 
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blade*  margiii  blackish;  rest  of  tbe  fins  wbite;  ii|q>er  half  betiiv«aisii- 
lerior  four  rays  of  ventrak  dotted  with  blaek ;  upper  aarfaoe  of  pecto- 
fabandpotteriorhalf  of  lower  blaak^inthe  aiiUa  a  black  spot  akng  the 
toot  of  pectorals ;  jaws  and  root  of  the  long  cirms-like  mazillaiy  pro- 
longation blackish  bronsK,  rest  of  the  latter  reddish  white ;  adipose  iia 
greenish  olive  dotted  with  Uack,  posterior  margin  white.  Ilia  gienuA 
golden  dotted  with  black. 

D  1/7— J  (adipose),  C  15f  A  21,  V  d,  P  1/10,  Br.  V. 

Cirrii 

Habit.  ^5m  omd  estuanet  qf  Malayan  Pemmwia  and  Idaadt. 

Sea  and  estuaries  of  Malabar,  Coromaadel;  estnarieiof 

Ganges  and  Irawaddy. 

Total  length  :  1  foot  6  mch. 

The  length  of  the  head  is  4^  in  the  total.  It  is  completelj  corcnd 
by  smooth  skin,  and  but  a  few  granalations  appear  on  the  anterior  put 
of  the  elliptic  interparietal.  The  rest  of  the  bone,  like  the  operdes,  is 
ra^ated ;  it  occupies  ^  of  the  distance  from  the  muzzle.  The  hori- 
zontal diameter  of  the  eye  is  ^  of  the  length  of  the  head ;  the  distance 
across  the  forehead  is  about  three  such  diameters.  The  card-like  teeth 
of  the  jaws  are  on  broad  bands ;  that  of  the  upper  one  is  the  shorter, 
as  it  does  not  reach  to  the  angle  of  the  mouth,  but  terminates  at  the 
root  of  the  bony  cirrus-like  elongation  of  the  upper  maxillaiy  brae. 
The  latter  is  slender,  elastic,  flattened  with  a  shallow  furrow  on  eeck 
side ;  its  length  equals  the  head ;  the  anterior  sixth  is  attached  to  the 
side  of  the  head  by  a  small  triangular  membrane  which  is,  however,  too 
short  to  admit  of  the  bone  being  projected  at  a  right  angle.  The 
palatal  teeth  are  granular,  placed  in  two  separated  groups  of  an  irregdir 
rhomboidal  shape.  The  vertical  diameter  of  the  body,  in  front  of  the 
dorsal,  is  f  of  the  length  of  the  head.  The  dorsal  spine  is  alender,  the 
lower  half  of  the  anterior  margin  is  finely  granulated,  the  i^pper  half 
and  the  posterior  margin  are  very  finely  toothed ;  it  is  a  little  ahoM 
than  the  first  ray  which  is  |  of  the  length  of  the  head.  The  pedanl 
spine  resembles  the  dorsal  and  is  but  a  little  shorter.  The  extent  of 
the  anal  is  ^  of  the  length  of  the  body ;  the  eighth,  the  longest  la^ 
alig^tly  exceeding  i  of  the  extent.  The  extent  of  the  adipose  is 
is  about  i  of  the  anal,  but  of  nearly  equal  height.    The  caudal  ii 
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tlightlj  cleft*  and  the  lobes  a  little  rounded ;  their  length  is  \  of 
the  total.  The  lateral  line  resembles  that  of  Jrius  iruneatus.  At 
Knang  single  individuals  occor  at  all  seasons ;  they  are  eaten  by  the 
natiTesy  and  their  air-vessels  preserved. 

Gen.  Pimelodus^  (LacSp^de,  1803,)  Cuv.  and  Vol.  1840. 

Palate  smooth,  without  teeth ;  six  or  eight  cirri;  with  or  without 
helmet. 

PiMBLODUS   PSCTINTDENS,  Csntor. 

T<mng  f  Head  above  and  back  yellowish  green  bronze,  dotted  with 
black ;  between  the  anterior  points  of  the  helmet  an  oval  yellowish 
white  spot,  cheeks,  opercles  and  sides  of  the  body  silvery ;  the  two 
first  minutely  dotted  with  black ;  throat  and  abdomen  white ;  fins,  in- 
cluding the  adipose,  yellowish  white ;  maxiHary  cirri  black ;  mandibu- 
lar purs  white.    Iris  golden  minutely  dotted  with  black. 

D  ly7— 1  (adipose),  C  15f  A  20,  V  6,  P  1/8,  Br.  IV. 

Cirri  i- 
HABrr. — Frethwater,  Pinang. 

TOTJLL  LENGTH  :   4|>  iuch. 

The  greatest  vertical  diameter  of  the  body,  in  front  of  the  dorsal  fin, 
n  j-  of  the  total  length ;  from  thence  the  profile  descends  in  a  nearly 
straight  line  to  the  rounded  muzsle.  To  the  point  of  the  operde  the 
length  of  the  head  is  \  of  the  total,  but  to  the  point  of  the  interparietal 
bone  it  is  3f .  Above  the  head  is  depressed,  transversely  arched,  its 
greatest  breadth  at  the  occiput  is  j-  less  than  its  length.  The  inter- 
parietal is  triangular  truncated,  its  length  j-  of  the  distance  to  the 
mnzzle,  its  breadth  at  the  base  equals  its  length ;  the  truncated  apex 
n  notched,  receiving  the  point  of  the  second  interspinal.  The  whole 
of  the  hehnet  is  finely  granulated  to  above  the  posterior  margin  of  the 
orbit.  It  is  longitudinally  divided  by  a  furrow  terminatmg  a  little 
behind  the  anterior  half  of  the  distance  between  the  muzzle  and  the 
dorsal.  The  suprascapular  bone  is  narrow,  pointed,  and  joins  the 
equilateral  triangular  humeral.  Both  as  well  as  the  opercles  are  rough 
and  striated.  The  size  of  the  operde  equals  that  of  the  preopercle  and 
interopeide  together.  The  cheeks  are  smooth.  The  mouth  is  large, 
the  angle  reaching  to  the  posterior  margin  of  the  orbit ;  the  fleshy 
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lips  completely  hide  the  teeth ;  the  upper  jaw  projects  beyond  the 
lower.  In  each  jaw  appears  a  single  series  of  closely  set,  small,  flat* 
tened  teeth»  resembling  a  fine  comb.  To  the  naked  eye  the  apex  of 
the  teeth  appears  to  be  truncated,  trenchant,  bat  under  a  lens  it  ii 
bluntly  trilobate.  The  cirri  are  very  fine :  the  maxillary  reach  to  the 
preoperde,  the  mandibular  pairs  are  so  short  as  to  easily  escape  ob- 
servation. The  nostrils  open  closely  in  front  of  the  orbit.  The  latter 
occupies  the  second  fourth  of  the  head»  a  little  nearer  to  the  jaw  than 
to  the  forehead  ;  the  greatest  diameter,  obliquely  downwards,  is  a  little 
less  than  ^  of  the  length  of  the  head.  Of  the  four  branchiostegoos 
rays,  the  two  upper  ones  are  longer  and  broader  than  the  lower.  The 
dorsal  spine  is  strong  and  nearly  as  long  as  the  head,  the  two  sides 
are  striated,  the  lower  half  of  the  anterior  margin  is  granulated,  die 
upper  half  of  this  and  of  the  posterior  margin  is  finely  toothed ;  the 
first  ray  is  a  little  longer  than  the  spine.  The  pectoral  spine  is  a  little 
shorter  than  the  dorsal,  which  it  otherwise  resembles.  The  Tcntnls 
are  }  of  the  length  of  the  head.  The  extent  of  the  base  of  the  anal 
is  f  ,  the  eighth  ray  f  of  the  length  of  the  head.  The  adipose  doml 
fin  is  placed  opposite  the  middle  of  the  anal ;  its  base  and  length  are  i 
of  the  latter.  The  posterior  margin  of  the  caudal  is  nearly  crescent- 
shaped  ;  the  upper  lobe  slightly  longer  than  the  lower,  is  4^  in  the 
total  length.  The  lateral  line  resembles  that  of  Jrius  iruneaiut.  A 
single  individual  was  observed  at  Pinang  in  August  1844.  The  yel- 
lowish white  oval  spot  on  the  forehead  is  in  some  other  SUuraidse  cha- 
racteristic of  immaturity.  It  may  perhaps  also  be  so  in  this  spedesi 
notwithstanding  the  worn  appearance  of  the  trilobate  teeth. 

Gen.  Clarias,  (Granov.  1763 J  Valenciennes,  1840. 

(CossTPHUS,  McClelland,  1843.*— Phagorus,  McCleUand,  1844.) 
Head  with  a  long,  granular  helmet,  formed  by  the  cranial  and  sopit- 

*  Sir  John  Richardson  in  his  Report,  1845,  p.  287,  obserres,  that  "  Coagfiu 
ater,  McClelland,  (Calcutta  Jonm.  IV.  p.  403,  PI.  22,  Fig.  3»)  is  appare&tlj  as 
injured  example  of  this  genus/'  {Plotoaut,  apud  Richardson.) 

Conyphus  ater,  McClelland,  is  founded  upon  a  mutUaitd  $pecimem  of  either  Cb- 
riatjaffurf  {MaeropteronotUM  jagur,  Buch.  Hamilton,  145,  374,)  or  upon  a  cbudf 
allied  species,  but  more  probably  upon  the  former.  Mr.  MoCleUand  later 
tuted  Phagoru9  for  Coa^yphut  (Calcutta  Journ.  V.  225,  Brraia). 
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scapular  bones ;  the  interparietal  advancing  on  the  occiput  as  a  more 
or  less  soft  lamina,  supported  by  the  occipital  crest ;  card-like  or  gra- 
nular teeth  on  the  vomer  ;  dorsal  without  spine,  occupying  nearly  the 
whole  of  the  back ;  anal  less  extensive  ;  margin  of  pectoral  spine 
minutely  toothed ;  on  each  side  two  ramified  branchial  appendages ; 
branchiostegous  rays  9  to  11. 

Clarias  PT7NCTATUS,   CuY.  and  Val« 

Clarias  punctatus,  Cut.  and  VaL  XV.  384. 

Clarias  punctatus,  Bleeker :  YerhandeL  Bat.  Genoot.  XXI.  4,  17, 53. 

Head,  body,  fins,  and  cirri  blackish  brown ;  with  purple  or  Ulac 
reflections ;  body  either  uniformly  so  or  with  large  irregular  lighter 
spots,  with  eight  to  ten  vertical  series,  each  consisting  of  four  to  six 
whitish  dots,  in  number  and  distribution  liable  to  individual  variations ; 
pectoral  spine,  throat,  and  abdomen  as  far  as  the  ventrals, .  brownish 
white.     Iris  dark  brown. 

D  70,  C  17f.  A  51  to  53,  V  6,  P  lyS,  Br.  IX. 

Cirri  4- 

Habit. — Estuariee  and  freshwater,  Pinang, 
Java. 

Total  length  :  10  mch. 

Measured  to  the  apex  of  the  interparietal,  the  head  slightly  exceeds 
\  of  the  total  length,  (to  the  point  of  the  opercle  it  is  ^)  ;  the  breadth 
between  the  gill-openings  is  }  of  the  length.  The  eye  is  situated  at  the 
anterior  fourth,  its  horizontal  diameter  is  i,  and  the  distance  across  the 
forehead  is  2^  in  the  length  of  the  head  to  the  apex  of  the  interparietal. 
The  latter  is  triangular  witK  the  apex  rounded,  the  base  double  the 
lengthy  which  is  ^  of  the  distance  to  the  muzzle.  In  the  centre  of  the 
helmet  appear  two  ovoid  apertures,  covered  by  the  integuments :  the 
anterior  is  •}-,  the  posterior  -^  of  the  length  of  the  head.  The  maxil« 
laiy  cirri  slightly  exceed  \  of  the  total  length,  nearly  reaching  to  the 
apex  of  the  pectoral  spine ;  the  nasal  are  |^,  the  outer  mandibular  |, 
and  the  inner  mandibular  \  of  the  total  length.  The  teeth  are  card- 
like :  those  of  the  upper  jaw  on  a  broad  band,  reaching  to  the  root  of 
the  maxillary  cirri ;  those  of  the  vomer  and  palate  forming  a  narrow 
crescent.  The  dorsal  fin  commences  at  a  distance  from  the  apex  of  the 
ioterparietali  equalling  f  of  the  length  of  the  head.   The  pectoral  spine 
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is  strong,  like  a  sabre :  the  surfaees  finely  striated,  the  outer  inai|;iB 
finely  granulated  with  two  or  three  teeth  near  the  apez»  the  inner  finely 
toothed ;  the  length  of  the  spine  is  7\  in  the  total ;  the  first  njs  aie 
a  little  longer.  The  yentrals  are  ntnated  at  the  anterior  third  of  tlie 
total  lengthy  in  which  they  are  contained  10^  times.  Between  Ae 
anus  and  the  anal  fin  appears  a  short  corneal  appendage.  The  kigdi 
of  the  caudal  is  7}  in  the  total.  The  stomach  is  a  short  rounded  sa^ 
the  intestinal  caudal  is  about  i  of.  the  total  length ;  the  liyer  is  divided 
in  two  short  lobes  ;  the  left  is  again  subdivided  in  two ;  the  gill  ii 
oval,  large ;  the  spleen  is  small,  flattened,  oval.  The  posterior  brsnebial 
appendage  is  large,  nearly  double  the  sise  of  the  anterior.  This  specks 
is  numerous  at  all  seasons.   It  is  eaten  by  the  poorer  classes  of  nitiTci. 

Gen.  Plotobus,  Laciphde^  1803. 

Body  elongated,  terminating  in  a  compressed  point ;  two  dorsals,  of 
which  the  second,  caudal  and  anal  united ;  head  naked ;  strong  oonkil 
teeth  in  the  jaws  and  vomer ;  eight  short  cirri ;  behind  the  eonkil 
anal  papilla  a  small  ramified  appendage. 

PLOTOSX78  ANGUILLARIB,  (Bloch.) 

Renard,  I.  PL  III.  Fig.  19.  Sambilang. 

Valentyn,  No.  496,  Ikan  binara. 

SUurus  arab,  Forskll,  XYI.  No.  36  f 

Platystachns  angnillaris,  Bloch,  Tab.  373,  Fig.  1 . 

Plotose  anguiU^  Lac^p.  Y.  PI.  III.  Fig.  2. 

Russell,  CLXVI.  Ingeelee. 

Platystachns  anguillaris,  Shaw,  Y.  30,  PI.  99. 

Krusenstem :  Yoyage,  PI.  LX.  Figs.  12  and  13. 

Duperrey :  Yoyi^e,  Poiss.  PI.  XXXL  Fig.  3. 

Plotose  ikapou,  Lesson:  Diet  Class.  d'Hist.  Nat.  XY.  435. 

Plotosus  anguillaris,  Cuv.  R.  A.  II.  2970* 

Plotosns  marginatus,  Bennett :  Life  of  Raffles. 

Plotosus  anguillaris,  Riippell :  Neue  Wirb.  Fische,  76. 

Plotosus  vitUtus,    1  g^ri„3o„^  II.  307. 

Clarias  anguillaris,  J 

Plotosus  lineatns.  Cut.  and  Yal.  XY.  412. 

Plotosus  lineatns,  Richardson :  Report,  1845,  286. 
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Ilotosiis  lineatiis,  Temm.  et  Schl.  Fanni  Jap.  Pise.  228,  PL  CIV. 

Fig.  3. 

FbtosQs  lineatiis»  Bleeker :  Verb.  Bat.  Gen.  XXI«  4,  17,  57. 

Similaiig  kilrong  of  the  Bfalays. 

Ymmg*  Head  aboye  and  back  blackisb  oliye,  lighter  or  copper 
edonred  on  the  sides  of  the  head  and  bodjr ;  two  white  bands  abng 
the  body :  one  from  the  mnxde  aboye  the  eye  along  the  back,  a  second, 
broader,  from  the  maxillary  cirms,  and  in  some  a  third  from  the  yen* 
trals ;  lips^  throat  and  abdomen  white ;  fins  pale  brownish  oliye  or 
hJce,  dotted  and  edged  with  black ;  upper  part  of  first  dorsal  with  a 
black  spot ;  anal  papilla  and  ramified  appendage  crimson ;  nasal  and 
msxillary  cirri  blackish ;  mandibular  pairs  white.  Iris  golden  dotted 
with  black. 

AMU    The  lateral  white  bands  indistinct. 

IstD  1/4,— 2d  D,  C  and  A  172  or  173,  V  13  or  14,  P  l/ll, 

Br.  XI  or  XII.— Cini^ 

HABiT.^&a  €end  estuaries  of  Malayan  PentTuula  and  Islands. 

Isle  of  France,  Society-  and  Friendly  Islands,  Japan,  Philip- 
pines, China  Seas,  Amboyna,  Celebes,  Jaya,  Seychelles, 
Bed  Sea,  Malabar,  Ceylon,  Coromandel,  Western  Aos* 
tralia. 
Total  length  :  10  inch. 

The  length  of  the  head  is  5|  in  the  total,  its  depth  at  occiput  |  of 
the  length.  The  horizontal  diameter  of  the  eye  is  ^  of  the  length  of 
the  head ;  the  distance  across  the  forehead  2  such  diameters.  The 
greatest  yertical  diameter  of  the  body,  in  front  of  the  first  dorsal,  is  }  of 
the  total  length.  The  maxillary  and  external  mandibular  cirri  are 
equal,  both  pairs  less  than  ^  of  the  length  of  the  head.  The  nasal  and 
mternal  mandibular  pairs  are  shorter.  This  species  is  yery  numerous 
at  all  seasons.  In  the  stomach  of  those  dissected  was  found  Modioia 
faba,  Benson,  a  yery  small  bivalve  inhabiting  the  Malayan  estuaries. 

Plotosub  albilabris,  Cuy.  and  Val, 

Plotosus  albilabris,  Cuy.  and  Val.  XY.  427. 
Plotosus  albibibris,  Bleeker :  Verb.  Bat.  Gen.  XXI.  4. 
Simihmg  of  the  Malays.  '   ' 

7  X 
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Toung.  Head  aboye  and  back  blackiah  olive,  lighter  on  tbe  ado 
of  the  head  (cheeks  pale  bluish),  and  of  the  body  above  the  latenl 
line ;  beneath  the  latter,  the  throat  and  abdomen  impure  bluish  wUte ; 
lips  pale  blackish ;  body  everywhere  dosely  dotted  with  brown ;  pM- 
torab  bladush  abo ve»  whitish  beneath ;  rest  of  the  fins  pale  greyish  oEie 
minntely  dotted  and  edged  with  black ;  drri  Kli^^if\  root  of  miiifi- 
bnlar  pairs  whitish  i  anal  papilla  and  ramified  appoidage  crimson. 
Iris  golden  dotted  with  brown. 

1st  D  1/1,  V  13,  P  1/9,  Br.  XII.— Cirri  4- 

M.  M.  Cuvier  and  Valenciennes  count:  2d  D  109,  C  11,  A  97, 

(total:  217). 

Habit. — Sea  and  eatuariei  ofPinang^  Malayan  Penuuula. 
Batavia* 

Total  length  :  6f  inch. 

The  length  of  the  head  is  ^  of  the  total ;  the  depth  at  occiput  Etde 
more  than  i  of  the  head.  The  horizontal  diameter  of  the  eye  is  |  of 
the  head,  the  distance  across  the  forehead  two  such  diameters.  Hie 
nasal  cirri  are  a  little  longer  than  the  head,  the  maxillary  a  little 
shorter  and  slenderer,  the  outer  mandibular  are  f  of  the  latter,  the 
inner  pair  slightly  shorter.  M.  M.  Cuvier  and  Valenciennes  describe 
the  maxillary  drri  as  i  shorter  than  the  nasal,  but  the  outer  mandilA- 
lar  pair  as  long  as  the  latter.  All  the  teeth  are  strong,  conicaL  Tlie 
greatest  vertical  diameter  in  front  of  the  first  dorsal  is  •}-  of  the  total 
length.  The  dorsal  spine  is  ^  of  the  length  of  the  head  and  bat  little 
shorter  than  the  first  ray.  The  pectoral  spine  is  slenderer  than  tlie 
dorsal,  the  first  ray  slightly  exceeds  i  of  the  length  of  the  head.  Hie 
ventrak  are  i  shorter  than  the  pectorals.  The  caudal  is  oval,  rounded. 
The  lips  are  fleshy  and  papillular.  Minute  papillse  appear  here  wsi 
there  on  the  body.  The  conical  anal  papilla  is  rather  large,  and  the 
ramified  appendage  longer  and  with  a  greater  number  of  branches  tin 
in  P.  anguillarU* — At  Pinang,  the  present  spedes  is  less  numcross 
than  the  former.  The  wounds  of  both  are  equally  dreaded,  and  both 
are  eaten  by  the  poorer  classes  of  natives. 

FAM.  CYPRINOIDiE. 

Gen.  Capoeta,  Cuv*  and  Vol.  1842. 

Third  bony  dorsal  ray  toothed ;  a  filament  at  the  angle  of  the 
mouth ;  body  compressed,  covered  with  large  scales. 
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Capoeta  hacrolspidota*  Kahl  and  Van  Haaselt. 
Capoeta  macrolepidota,  Cuy«  and  Val.  XVI.  280,  PI.  477,  (Taung.) 

AtbdL  Head  above  brownish  olive ;  back  silvery  greenish  olives 
lighter  <m  the  upper  half  of  the  sidesy  the  rest  and  abdomen  light 
gplden ;  all  the  scales  edged  with  pale  brown,  some  with  a  pale  dark 
spot  at  the  root ;  the  oblique  series  in  front  of  the  dorsal  fin  greenish 
ofive^  forming  a  dark  obliquely  backwardanlirected  band,  interrupted 
by  the  lateral  line ;  opercles  and  cheeks  shining  iridescent  silvery ;  be- 
tween the  eye  and  the  angle  of  the  mouth  a  blackish  blue  triangular 
spot  terminating  in  lines  radiating  towards  the  preoperde ;  lips  and 
cirri  minutely  dotted  with  black;  fin-membranes  transparent;  rays 
bii£f minutely  dotted  with  black;  the  three  first  dorsal,  and  the  first 
pectoral  blackish ;  caudal  with  a  broad  blackish  brim  above  and  below. 
Iris  golden,  upper  orbital  half  black. 

Taung.  Differs  from  the  adult  in  having  the  dark  oblique  band  in 
front  of  the  dorsal  more  distinct  and  reachbg  to  the  abdomen ;  cheeks 
uniformly  silvery  without  any  spot. 

D  3y8,  C  19f,  A  2/5  or  6,  V  2/8,  P  16,  Br.  III. 

Habit. — Freshwater,  Pinang. 
Java,  Tenasserim. 

Total  length  :  1 1  inch. 

The  length  of  the  head  is  4^  in  the  total ;  the  depth  at  occiput  }  of 
the  length  of  the  head.  The  eye,  bordering  on  the  profile,  occupies 
the  second  fourth  of  the  head,  that  being  the  length  of  its  horizontal 
diameter ;  the  distance  across  the  forehead  is  1|  diameter.  The  oper- 
cles and  cheeks  are  naked.  Four  large  infraorbitals  surround  the  orbit. 
From  the  temple  round  the  lower  margin  of  the  orbit  over  the  infra- 
orbital proceeds  a  tube,  which  sends  downwards  several  shorter  ones. 
The  openings  of  the  nostrils  are  situated  close  in  front  of  the  eye  : 
both  are  separated  by  a  prcjectmg  fleshy  septum.  The  lips  and  tongue 
are  fleshy;  on  the  symphyns  of  the  lower  jaw  appears  a  small  pro- 
tuberance. Behind  both  jaws  appears  a  crescent-shaped  fold  of  the 
membrane  lining  the  mouth.  The  small  filament  at  the  angle  of  the 
mouth  is  f  of  the  horizontal  diameter  of  the  eye.  The  greatest  verti- 
cal diameter  of  the  body,  in  front  of  the  dorsal,  is  4|  in  the  total 
length.    The  sides  are  covered  by  7  longitudinal  series  of  large  rhom- 

7x2 
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bic  scales*  of  nUch  there  are  27  or  28  on  the  lateral  line.  The  bttcr 
-eonsistsof  a  simple  tabe  on  each  scalci  of  which  the  anterior  fire  of  the 
series  deriate  obliquely  downwards,  the  rest,  (on  the  third  series  firon 
below,)  proceed  straight  to  the  caudal*  All  the  scales  have  firam  4  to 
10  backwards  radiating  lines.  The  first  dorsal  ray  is  excessivdj  short ; 
the  thirds  the  longest,  is  }  of  the  length  of  the  head  and  has  a  fev 
minute  teeth  in  the  middle  of  the  posterior  margin ;  the  candal  lobes 
equal  the  length  of  the  head ;  the  length  of  the  anal  and  ventrab  is  }  of 
the  latter ;  the  first  ventral  ray  is  short  and  Teiy  slender ;  the  lengtb 
of  the  first  pectoral  ray,  which  has  a  few  teeth  on  the  outer  margin 
near  the  root,  equals  that  of  the  first  dorsal.  The  latter  is  represented 
a  little  too  short  in  the  otherwise  correct  figure  of  M.  M.  Cnrier  and 
Valendennes.  At  Pinang  the  fish  is  not  numerous.  It  is  of  good 
flayour.  It  rises  to  insects,  remains  of  which  were  found  in  the 
stomach.  The  length  of  the  intestinal  canal  exceeds  by  \  the  total; 
the  stomach  as  well  as  the  intestines  are  very  thin.  The  ttiwveaad 
is  very  large,  thin,  white,  consisting  of  two  elongated  OTal  poftioos, 
of  which  the  anterior  is  truncated  in  front. 

Gkm.  Lbucibcus,  Rondelei,  1554. 
Sob  6bn.  Lsuciscirg,  Faleneiennes,  1844. 
Neither  spmes  nor  cirri ;  dorsal  and  anal  fins  short. 
LsuciBCUB  RASBORA,  (Buchau.  Ham.) 

Cyprinus  rasbora,  Buchan.  Ham.  329,  391,  PL  II.  Fig.  90« 

Leudscus  rasbora,  Cut.  B.  A.  II.  276  C). 

Leuciscns  rasbora,  McClelland:  As.  Kes.  XIX.  292  and  407* 

Cyprinus  (Leuciscns)  rasbora.  Cut.  and  Val.  XVI.  438. 

Head  above,  back  and  upper  part  of  the  sides  yellowish  green,  tke 
root  and  edges  of  the  scales  minutely  dotted  with  blade ;  along  the 
middle  of  the  side  a  lon^tudinal  golden  stripe,  bordered  beneath  ly 
an  indistinct  bluish  black  one;  lower  half  of  the  ride  and  abdooMB 
silvery  pale  yeUow ;  cheeks  and  operdes  shining  silvery,  the  latter  with 
blue  reflections  dotted  with  black ;  caudal  pale  yellowish  dotted  with 
black,  posterior  margin  blackish ;  rest  of  the  fins  whitish  tnasjfanaL 
silvery,  orbital  margin  bluish  dotted  with  black. 
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D  9,  C  19f,  A  8,  V  9  or  10,  P  13,  Br.  III. 

Habit. — Fre$hwater,  Fi$umg» 

Freshwater,  Bengal,  Upper  Assam. 

ToTAi.  IJBNGTH  :  4f  inch. 

The  length  of  the  head  is  4|  in  the  total.  The  eye  is  situated  a 
little  in  front  of  the  second  third  of  the  head,  bordering  on  the  profile, 
its  horixontal  diameter  is  3^  in  the  length  of  the  head,  the  distance 
seioss  the  forehead  is  1^  diameter.  The  cavity  of  the  month  is  mi- 
nutely dotted  with  black.  As  obsenred  by  Buchanan,  the  lower  jaw 
terminates  in  a  pomt,  surmounted  by  a  small  tubercle  which  fits  into 
a  corresponding  notch  of  the  upper  jaw.  But  of  a  number  examined 
at  Finang  none  presented  three  prehennle  knobs  on  the  lower  jaw,  as 
described  by  Mr.  McClelland  in  a  specimen  collected  in  Upper  Assam 
hj  the  late  Mr.  Griffith.  The  greatest  yertical  diameter  of  the  body, 
m  firont  of  the  dorsal,  slightly  exceeds  the  length  of  the  head.  The 
sides  are  covered  by  7  longitudinal  series  of  large  rounded  scales^  each 
with  a  number  of  lines  radiating  from  the  root.  A  straight  line  from 
the  gill-opening  to  the  caudal  contains  23.  The  lateral  line  proceeds 
obliquely  downwards  to  near  the  termination  of  the  pectoral  fin,  from 
whence  it  continues  on  the  sixth,  the  penultimate  series  of  scales, 
strsight  to  the  caudal.  The  first  dorsal  ray  is  situated  a  little  behind 
the  second  half  of  the  distance  between  the  muzzle  and  the  caudal^ 
opposite  the  posterior  ventral  ray.  The  second  dorsal  ray,  the 
longest,  nearly  equals  the  first  pectoral  ray,  both  are  about }  of  the 
length  of  the  head.  The  lower  caudal  lobe,  a  little  longer  than  the 
upper,  alighdy  exceeds  the  length  of  the  head.  The  first  ventral  and 
the  second  anal  ray  are  nearly  equal,  a  little  shorter  than  the  second 
dorsal  ray.  At  Pinang  this  species  is  numerous  in  rivulets  and  in  rice 
fields^  when  they  are  flooded. 

FAM.  SCOPELINOID^. 

Gen.  Saurus,  Cuvier^  1817. 

(Harpodon,  Lesueur^  1825. — Laurida,  {Ari8totele9^'\  Swaituon^ 

1839.— Triurus,  Swainsan,  1839.) 

Muzzle  short ;  mouth  extending  far  behind  the  eyes ;  edge  of  upper 
jaw  entirely  formed  by  the  intermaxillaries  -,  numerous  pointed  teeth 
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in  both  jaws,  on  the  palatals,  tongue  and  pharyngeals,  but  none  on  the 
vomer;*  anterior  dorsal  a  little  behind  the  large  Te&tnds;  body, 
cheeks  an4  opercles  scaly ;  from  8  to  15  branchiostegooa  rays. 

Saurus  badi,  Cavier. 

Rnsaell,  CLXXII.  Badi  Mottah. 
Saurus  badi.  Cur.  B.  A.  IL  31 40). 
Saurus  badimottah,  Ruppell :  Neue  Wirbelth*  Fische,  77. 
Head  above,  back  and  sides  above  the  lateral  line  dull  greenish  oKn; 
or  greyish  green  s  rest  of  the  body  pale  silvery  white ;  cheeks  sad 
opercles  pale  silvery  olive  with  rose-coloured  and  bluish  reflectians; 
dorsal  rays  pale  yellowish,  membrane  hyaline  minutely  dotted  with 
black;  second  dorsal  pale  flesh-coloured,  anterior  maigiA  Uaddsh; 
caudal  yelbwish,  minutely  dotted  with  black,  posterior  half  blaekidi ; 
anal  and  ventral  rays  pale  yellowish,  membrane  hyaline ;  pectanJa  pile 
yellowish,  posterior  half  blackish.    Iris  silvery  ohve. 
D  11  or  12—1  (adipose),  C  19{»  A  10  or  11,  V  9,  P  15,  Br.  XII, 

XIII,  or  XIV. 
Habit. — Sea  o/Finang^  Malayan  Peninsula^  Skifftg^ore, 
Coromandel. 

TOTAI.  LENGTH  :    1  foOt. 

The  length  of  the  head  is  |  of  the  total.  The  horisontal  diameter 
of  the  orbit  is  4^  in  the  length  of  the  head ;  the  distance  scross  the 
forehead,  as  well  as  the  distance  from  the  orbit  to  the  mussle,  eqmb 
diameter.  The  eye  is  covered  by  a  broad,  transparent  adipose 
brane  with  a  ctrcnlar  pupillary  aperture.  The  angle  of  the  mouth  ii 
situated  at  the  posterior  third  of  the  head.  The  teeth  of  both  jaws 
are  placed  in  5  to  6  series,  of  which  the  internal  one  carries  the  long^it 
and  most  distant  teeth ;  the  rest  gradually  decrease  in  lei^;th  towvds 
the  external  series  of  teeth  which  are  minute,  card-like  and  erect,  not 
obliquely  forwards  pointed  Uke  the  rest.  With  the  exception  of  the 
anterior  four  or  five  anterior  teeth  of  each  palatal,  the  rest  as  weB  ss 
the  pharyngeals,  hyoid  and  lingval  teeth  are  all  smaller  and  pointii^ 
backwards.  On  the  vomer  appears  a  double  series  of  exoessifriy 
minute  pointed  teeth,  forming  a  short  transversal  line  which  nnitas 

*  Smtnu  badi  has  a  few  minate  teeth  on  the  vomer. 
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the  palatal  series.    The  teeth  of  the  Tomer  are  deddaons,  and  may 
from  their  diminDtiTe  sise  easilj  esci^e  obseryatioii.    The  vertical  dia- 
meter at  occiput  is  yy>  ^  ^'^^^  ®^  ^^®  anterior  dorsal  ^,  and  at  the 
root  of  the  caudal  i^  of  the  total  length.    The  sides  are  covered  bj 
11  bngitadinal  series  of  roanded,  finely  conoentrieallj  striated  scales, 
with  3  radiating  lines  at  the  radical  part.    Each  scale  has  a  central 
rather  obsolete  keeL    The  lateral  line  occupies  the  sixth  series  which 
is  a  little  nearer  to  the  back  than  to  the  abdomen.    It  contains  up- 
wards of  60  scales,  triangolar,  a  little  smaller  than  the  rest,  each  with 
a  small  trifid  tubercle  in  front  of  the  central  keel,  which  is  sharper 
than  that  of  the  rest  of  the  scales  and  forms  a  continued  ridge.    The 
latter  becomes  very  marked  behind  the  second  dorsal,  so  as  to  resem- 
ble that  of  the  Seambroida.    The  anterior  dorsal  occupies  the  middle 
of  the  back  between  the  muzzle  and  the  caudal ;  the  second  ray  is  the 
kngest,  }  of  the  length  of  the  head  ;  of  which  the  extent  of  the  base 
is  i.    The  ventrals  are  placed  in  front  of  the  preceding  fin ;  the  first 
ray  commences  in  the  centre  between  the  muzzle  and  the  first  anal 
ray ;  the  penultimate  ray,  the  longest,  is  f  of  the  length  of  the  head ; 
outside  the  root  of  the  fin  appears  an  elongated  scale,  f  of  the  longest 
ray.    The  first  anal  ray  commences  oppoate  the  centre,  between  the 
hst  dorsal  ray  and  the  root  of  the  caudal ;  the  second  ray,  the  longest 
equab  the  extent  of  the  base  which  is  ^  of  the  length  of  the  head. 
The  second  small  adipose  dorsal  is  placed  opposite  the  two  posterior 
anal  raya.    The  caudal  is  cofered  with  minute  scales ;  the  upper  lob^ 
which  is  generally  a  little  longer  than  the  lower,  equals  the  length  of 
the  head.    The  length  of  the  pectorals  is  i  of  that  of  the  head ;  in 
-the  axilla  appears  a  short  broad  triangular  scale.    Smgle  indiriduals 
ocear  at  Pinang  at  all  seasons.     They  are  eaten  by  the  nativesy 
although  they  are  rqnited  to  be  very  insipid. 

SA17&U8  TRACHiNUS,  Tcmminck  and  SchlegeL 

Saufus  trachinus,  Temm.  et  Schl.  Fauna  Japon.  Pisces, 

231,  Tab.  CVI.  Fig.  2. 

Ftmnff,    Head  above,  bade  and  sides  above  the  lateral  line  light 

greenish  olive,  rest  of  the  body  silvery  white ;  above  the  lateral  line 

three  parallel  Ught  blue  longitudinal  bands ;  beneath  the  line  three  or 

four  aimilar  bat  paler  bands,  all  commencbg  at  the  ^-openbg,  termi* 
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ntting  at  the  root  of  the  oandal ;  behind  the  posterior  maigb  o( 
operde  an  oblique  black  spot  tenninadng  at  the  foot  of  the  pectonJ; 
cheeks  and  operdes  silvery  light  greenish  oUyei  with  light  bine  sni 
Tose-colonred  refections;  caudal  bright  yellow;  appose  donal  pib 
yellowish  oUve ;  rest  of  the  fins  hyaline,  anterior  dorsal  and  tcotnl 
rays  pale  yellowish.    Iris  silvery  light  greenish  olive. 

D  12  or  13—1  (adipose),  C  19^*  A  15  or  16,  V  8,  P  12,  Br.  XIL 

Habit. — Sea  ofPinang* 
Japan. 

Total  lbnoth  :  6  inch. 

The  head  bears  a  general  resemblance  to  the  Gkn.  TVodUmis,  liimj; 
the  upper  surface  is  scaleless,  and  like  the  infraorbitals  foil  of  numBte 
radiating  asperities ;  the  central  line  of  the  head  is  smooth,  and  forvi 
a  narrow  sulcus  between  the  orbital  arched.  The  length  of  the  hod 
is  Ai  in  the  total  length.  The  horizontal  diameter  of  the  orbit  is  j  of 
the  length  of  the  head,  the  distance  of  the  orbit  from  the  musile  ti } 
diameter,  of  which  the  distance  across  the  forehead  is  \.  The  vs^ 
of  the  mouth  is  situated  a  little  behind  the  anterior  half  of  the  heal 
In  each  jaw  appear  but  two  series  of  teeth ;  in  other  respects  the  doh 
tition  is  similar  to  that  of  8*  badif  but  there  are  no  teeth  on  the  vomer. 
The  subopercle,  the  largest,  is  rounded,  membranous  behind,  and  seads 
a  narrow  pointed  process  up  between  the  triangular  operde  and  the 
narrow  crescent-shaped  preopercle ;  the  interoperde  is  triangular  sad 
but  little  smaller  than  the  opercle.  The  vertical  diameter  at  oocqiot 
is  6|,  at  the  anterior  dorsal  ^,  and  at  the  root  of  the  caudal  IH  >■ 
the  total  length.  The  body  is  covered  by  11  longitudinal  secies  rf 
scales  resembling  those  of  8.  badi,  but  those  immediately  behind  tb 
ocdput  have  near  the  posterior  margin  some  radiating  short  funovs. 
The  lateral  line  occupies  the  fifth  series,  and  contains  upwards  of  60 
scales ;  those  of  the  anterior  half  of  the  line  consist  of  a  small  tobeick 
terminating  in  4  to  8  digitations ;  the  rest  are  simple,  tubular.  The  iiae 
itself  is  much  less  raised  than  in  5.  badi.  The  first  ray  of  the  anterior 
dorsal  is  a  little  nearer  to  the  muzzle  than  the  last  dorsal  ray  is  to  the  rosC 
of  the  caudal.  The  third  ray,  the  longest,  is  ^  of  the  head  and  eqaab 
the  extent  of  the  base,  of  which  the  posterior  ray  is  a  little  mote  thaa  j. 
The  ventrals  are  placed  in  front  of  the  anterior  dorsal ;  the  fiist  ny> 
the  shortest,  commences  in  the  centre  between  the  muzzle  and  the  fif^ 
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inal  raj ;  the  sixth  raj  is  the  longest,  eqntUing  the  third  dorsal  raj ; 

the  root  of  the  fin  b  on  each  side  enclosed  bj  an  elongated  scale,  i  the 

length  of  the  sixth  raj.    The  first  anal  ray  is  placed  much  farther 

forwards  than  in  8.  badi :  it  commences  in  the  centre  between  the  first 

ventral  ray  and  the  root  of  the  caudal.    The  rajs  are  nearlj  equal,  or 

about  f  of  the  extent  of  the  base,  which  is  but  little  shorter  than  the 

head.    The  minute  adipose  dorsal  is  placed  at  the  posterior  third  of 

the  distance  between  the  last  doraal  raj  and  the  root  of  the  caudal, 

opposite  the  posterior  fifth  of  the  anal*    The  caudal  is  but  slightly 

deft;  each  lobe  equals  the  third  dorsal  raj.    The  pectorals  are  short 

triangular,  slightlj  exceeding  i  of  the  head.    The  stomach  is  capa- 

eioQs,  cylindrical,  i  of  the  total  length ;  its  contents  shrimps.    The 

intestinal  canal  is  a  simple  narrow  tube,  a  little  less  than  ^  of  the  total 

length ;  from  pylorus  commences  a  single  series  of  15  linear  appendicula 

oeeopylorica,  each  about  -^  of  the  length  of  the  intestinal  canal.  Two 

individuals,  of  5  and  6  inches  in  length,  occurred  together  at  Pinang 

in  Febroarj  1845.     The   fishermen   were  not  acquainted  with  the 

spedes. 

(Harpodon,*  Lesueur.'^TRiVBVSjf  Swaitwm.) 

Saurus  NEHERKX78,  (Buchauan  Hamilton.) 

Russell  CLXXI.  Wana  MotU,  (Adult.) 
Osmerus?  nehereus,  Buch.  Ham.  209,  379,  (Adult,) 
Salmo  (Harpodon)  microps,  Lcsueur :  Journ.  Philad.  Acad.  V. 

48,  PL  III.  (Young,) 
Saurus  ophiodon,  Cuvier,  R.  A.  II.  314,  (Adult,) 
Laurida  microps,  Swainson,  I.  246,  Fig.  49,  (Young.) 
Harpodon  microps,  Swainson,  11.  288,  Vol.  I.  Fig.  49. 
Triurus  microcephalus,  Swainson,  II.  288,  (Adult.) 
Bummalob,  or  Bombaj  Duck,  Cantor :  Journ.  R.  A.  Soc. 

V.  168. 

*  Foanded  upon  a  mistakei  pointed  out  by  Cuvier,  R.  A.  II.  314  ('). 

t  Praoccmpied  by  Triurus^  Lac^pede,  1800,  (Muranoidm.)  Mr.  Swaingon's 
iCBUs  is  founded  upon  RnsseU's  No.  CLXXI.  Waua  MotU,  which  is  identical  with 
^mrfodim  mieropi,  heswWf  quoted  by  Mr.  Swainsoa  as  a  distinct  species. 

7  Y 
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Royle  :  On  the  Prod,  of  Indian  Isinglass,  65* 
Saurus  neherens,  Richardson  :  Report,  1845,  301. 
Sanrus  ophiodon.  Sleeker :  Verh.  Batav.  Gen.  XXIL  6. 
Ldli  of  the  Malays. 
Head  above,  back  and  sides  light  grey  or  dost-coloured,  hemitrm- 
psrent  like  gelatine^  with  minute  starlike  black  and  brownish  doU; 
anterior  part  of  abdomen  pale  silvery  bluish ;  rest  whitish ;  cheeks  and 
opercles  pale  silvery  bluish,  dotted  like  the  body ;  fins  timspaKsti 
coloured  like  the  body  but  more  closely  dotted,  so  as  to  appear  pik 
blackish.     Iris  bluish  silvery  minutely  dotted  with  black. 

D  12  or  11—1  (adipose),  C  19|f,  A  14  or  15,  Y  9,  P  11  or  12, 

Br.  XXIY  or  XXIU. 
Habit. — Sea  of  Malayan  Penineula  and  Islands. 

Chusan,  Woosung,  Canton,  Madura,  Java,  Sumatra,  Tb- 
nasserim.  Mouths  of  the  Ganges,  Yizagapatam,  Bay  d 
Bengal,  Bombay,  Malabar. 
Total  length  :  1 1  inch. 

Measured  obliquely  from  the  mmszle  to  the  posterior  angle  of  thi 
opercle,  the  length  of  the  head  is  ^  of  the  total.  The  diameter  of  the 
eye  is  y^  of  the  length  of  the  head  ;  the  distance  from  the  munle  is  2 
diameters ;  that  across  the  arched  forehead  4.  The  angle  of  the  montli 
is  at  the  posterior  fourth  of  the  length  of  the  head ;  the  jaws  are 
equal.  All  the  teeth  are  excessively  slender,  recurvous,  and,  like  those  of 
some  of  the  QoUoidm,  erectile,  but  not  flexible.  They  may  be  vitA 
or  laid  down  in  the  manner  in  which  Guvier  describes  the  teeth  of  Us 
genus  Salarias,  like  the  keys  of  a  Piano.  Those  of  the  jaws  and  torn 
of  the  palatals  have  a  single  barb  at  the  posterior  margin  of  the  point; 
a  few  of  the  former  are  arrow-shaped.  In  both  jaws  appear  thne 
series  of  somewhat  distant  teeth  :  the  external  consists  of  exeessife|f 
Hiinute  ones,  the  second  of  longer,  and  the  internal  series  of  tbe 
longest  of  all.  Those  of  the  lower  jaw  are  longer  than  those  of  d« 
upper,  particularly  three  or  four  on  each  side  of  the  symphysis.  T^ 
pharyngeal  and  palatals  consbt  of  two  series.  The  fourth  antenr 
tooth  of  each  palatal  is  very  long.  The  tongue  is  very  short,  fioear, 
and  covered  with  fine  teeth,  like  those  of  the  hyoid  bone  and  the  sfftf 
margin  of  the  branchial  arches.  The  opercles  are  membranona^  ^ 
phanoua  and  appear  all  blended  together.    The  branchioet^oiis 
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brane  is  narrow,  but  it  projects  behind  the  posterior  radiated  angle  of 
the  operde.  The  branchiostegons  rays  are  excessiyely  slender  and 
flexible  like  hairs,  and  the^r  gradoallj  increase  in  length  backwards. 
The  posterior  ones  may  be  seen  through  the  lower  part  of  the  operde. 
The  nostrils  open  vertically  in  front  of  the  anterior  margin  of  the 
orbit ;  the  anterior  opening  is  the  larger.  The  upper  part  of  the  head 
is  arched  firom  side  to  side,  and  cellular,  covered  by  a  thin  meinbrane« 
and  like  the  rest  of  the  head  and  body  by  diaphanous,  deciduous  scales. 
The  latter  are  of  moderate  size,  oval  with  concentrical  rings.  The 
lateral  line,  a  little  nearer  the  back  than  the  abdomen,  is  slightly  raised 
or  keeled,  and  consists  of  about  44  rectangular  membranous  pieces, 
covered  with  scales  like  the  rest  of  the  body.  The  line  is  continued 
over  the  central  pointed  lobe  of  the  caudal,  and  this  portion  contains 
6  to  8  additional  membranous  pieces.  All  the  scales  are  diaphanous 
and  flexible,  and  cannot  but  with  difficulty  be  distinguished  in  the 
fresh  fish.  The  vertical  diameter  at  occiput  is  i^,  at  the  anterior 
dorsal  ^,  at  the  root  of  the  caudal  ^  of  the  total  length.  The 
anterior  dorsal  is  placed  in  the  middle  of  the  back,  at  equal  distance 
from  the  muzzle  and  the  root  of  the  caudal.  The  third  ray,  the 
longest,  is  4}  in  the  total  length ;  the  rest  gradually  decrease ;  the 
last  is  a  little  more  than  i  of  the  third  ray,  of  which  the  extent  of 
the  base  slightly  exceeds  i.  The  first  ventral  ray  is  placed  opposite 
the  first  dorsal  ray,  at  equal  distance  from  the  muzzle  and  the  last  anal 
ray.  The  fin  extends  to  the  middle  of  the  anal,  its  length  being  ^  of 
the  total.  Outside  the  root  appears  a  very  thin  elongated  scale.  The 
first  anal  ray  is  placed  at  equid  distance  from  the  la3t  dorsal  and  the 
root  of  the  caudal ;  the  third  ray,  the  longest,  is  7i  in  the  total  length, 
and  twice  the  length  of  the  last  ray ;  the  extent  of  the  base  equals  that 
of  the  anterior  dorsal.  The  adipose  dorsal  is  rather  large,  elongated 
and  placed  opposite  the  posterior  third  of  the  anal  fin.  The  caudal  is 
divided  in  three  pointed  lobes,  of  which  the  upper  and  lower  are  about 
!>  of  the  total  length ;  the  central  lobe,  composed  of  the  three  elongated 
central  rays,  is  either  equal  to,  or  a  little  shorter  than  the  former  two  ; 
almost  the  whole  of  the  fin  is  covered  with  minute  scales.  The  pecto- 
rals are  falciform  and  extend  in  the  young  to  the  last  dorsal  ray,  but 
they  beoome  shorter  with  age,  and  then  vary  from  a  little  less  than 
i  of  to  3i  in  the  total  length.    They  appear  to  have  no  axillary  scale. 

7  Y  2 
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The  peritoneum  b  ulveiy ;  the  ttomaeh  elongated,  pyrifomi,  tUn  and 
capable  of  enormoas  expansion  ;  the  fiindaa  is  arched,  and  sepintcd 
from  the  rest  by  a  constriction.  The  intestinal  canal  is  narrow  cylin- 
drical, scarcely  ^  of  the  total  length.  At  the  pylorus  appears  a  series  of 
22  gradually  decreasing  coecal  appendages.  The  liver  and  spleen  are 
very  small.  The  fish  is  of  most  voracious  habits,  gorging  itadlf 
with  its  own  species  and  other  fbshes  of  nearly  its  own  sise,  and  Crth 
iaeea  (shrimps).  It  is  frequently  taken  with  the  stomach  and  tbe 
jaws  expanded  with  prey.  It  is  very  short-lived,  more  so  than  citker 
of  the  two  preceding  species,  and  the  whole  body  becomes  at  ceitiiD 
seasons  brilliantly  phosphorescent.  In  the  Straits  of  Malacca  it  is  at 
all  times  very  numerous,  although  less  so  than  it  is  at  the  Sandkcds 
or  in  the  mouths  of  the  Ganges.  Although  very  rich,  it  is  a  gnat 
delicacy  immediately  after  it  is  taken.  Salted  and  dried  it  is  abo 
highly  valued,  and  in  this  state  it  occurs  in  commerce  under  tbe  deno- 
mination of  **  Bombay  Duek$"  (^'  Bufnmaloh"  in  Bengal),  lafge  quan- 
tities of  which  are  annually  exported  from  Bombay  and  the  Malabar 
coast  to  all  parts  of  India. 


FAM.  CLUPEOIDJS. 

6kn.  Chirocentrub,  (Cuotor^  1917)  Falencietmeig  18461 

Body  compressed,  elongated,  with  small  deciduous  scales ;  abdoBMi 
trenchant,  but  not  toothed ;  dorsal  placed  far  back  towards  the  tail, 
opposite  the  anal ;  pectorals  pointed ;  in  the  axilla  a  bony,  triangahr, 
elongated  appendage ;  ventrals  excessively  small ;  intermaxillary  ani 
upper  maxillary  with  a  single  series  of  pointed  horizontal  teeth,  of 
which  one  on  each  side  of  the  symphysis  longer  than  the  rest ;  an  ob- 
lique series  of  5  or  6  card-like  teeth  on  the  palatals ;  a  small  otat 
group  of  velvety  teeth  on  the  anterior  pterygoid,  and  some  on  tbe 
ala  major ;  on  each  branch  of  the  lower  jaw  a  single  series  of  long,  bat 
unequal  teeth,  compressed,  trenchant,  lance-shaped ;  a  single  series  rf 
minute  conical  teeth  along  the  margin  of  the  tongue,  on  the  hyotf 
bone  and  the  margin  of  the  branchial  arches.  Branchiostegous  lavs 
eight. 
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Chirocentrus  dorab,  (Forskal.) 

Clnpea  dorab,  Forskal,  72,  No.  108. 

Clapea  dorab,  Linn^ :  Syst.  1409. 

Clnpea  dorab,  Lacdp^e. 

Esoce  chirocentre,  Lnc6phde,  Y.  PI.  8,  Fig.  1. 

Clnpea  dentex,  Bloch-Schneider,  428. 

Clnpea  dorab  ?  BasseU,  CXCIX.  Wallah. 

Clnpea  dorab,  Shaw,  Y.  175. 

Chirocentms  dorab,  Cnr.  R.  A.  II.  326  (*). 

Ckiroeentms  dorab,  Riippell:  Neue  Wirb.  Fische,  81. 

Chirooentnis  nndns,  Swainson,  II.  295. 

Cbiroeentms  dorab,  Richardson,  Report,  1845,  311. 

Chirooentms  dorab,  Cnv.  and  Yal.  XIX.  150,  PI.  565. 

Chirocentms  dorab,  Bleeker :  Yerh.  Batay.  Gen.  XXII.  6. 

Pirang-P&rang  of  the  Malays. 

Head  above  and  back  intense  blue  with  sea  green  reflections ;  rest  of 
the  head  and  body  shining  silvery ;  fins  hyaline,  candal  and  pectorals 
dotted  with  black ;  in  some  the  caudal  margins  and  the  upper  ray  of  the 
pectorals  black ;  tongue  black.  Iris  silvery ;  orbital  margin  blnish  black. 

D  16  or  17,  C  19f  A  33  or  34,  Y  6  or  7,  P  14  or  15,  Br.  YIII. 

Habit. — Sea  of  Malayan  Peninsula  and  Islands. 

Zanzibar,  Isle  of  France,  Red  Sea,  Muscat,  Malabar,  China 
Sea,  Isle  of  Bum,  New  Guinea,  Celebes,  Madura,  Java, 
Sumatra,  Coromandel,  Bay  of  Bengal,  Gangetic  estuaries. 

Total  length  :  6  feet. 

The  length  of  the  head  is  6}  in  the  total ;  the  depth  at  occiput  f  of 
the  length.  The  horizontal  diameter  of  the  eye  is  i  of  the  length  of 
the  head ;  the  distance  across  the  forehead  }  of  the  diameter.  The 
vertical  diameter  at  the  ventrals  slightly  exceeds  the  length  of  the 
head.  The  lower  caudal  lobe  is  frequently  a  little  longer  than  the 
upper,  and  exceeds  by  i  the  length  of  the  head.  The  fish  is  numerous 
at  all  seasons  on  the  Malayan  coasts.  Individuals  six  feet  in  length 
are  at  Pinang  of  rare  occurrence.  Although  not  eaten  by  Europeans, 
this  fish  is  highly  valued  by  the  natives  of  the  different  countries  where 
it  is  found.  The  Malays  denominate  it  from  the  resemblance  of  the 
large  teeth  to  their  favourite  chopping  knife  (pdrang)  and  they  apos- 
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trophiie  it  in  a  popular  epigrammatic  stanza  ("  pantun/')  quoted  by 
Colonel  James  Low.  (Dissertation  on  Pinang,  &c.  p«  181.) 

Gen.  Chanos,  (LaeSp.  1803)  Vedenetennee,  1846. 

(LuTODBiRA»  [9.  Hasselt,]  BUppell,  1828.) 

Mouth  toothless  ;  dorsal  single ;  pectorals  and  ventrals  eocloaed  hj 
elongated  scaly  appendages ;  on  each  side  of  the  deeply  deft  caudsl 
two  scalj  semilunar  laminae*  each  horizontally  fixed  to  the  upper  snd 
lowermost  of  the  short,  horizontal  central  rays ;  abdomen  rounded ; 
inside  of  oesophagus,  lined  by  a  spiral  ridge  the  sides  of  whidi  with 
numerous  rounded  papillse,  the  margin  with  distant  elongated  papillae ; 
outside  of  oesophagus  marked  by  a  corresponding  spiral  linear  impres- 
sion I  numerous  appendicula  coecopylorica ;  intestinal  canal  very  Im^. 

Changs  pala,  (Curier.) 

Bussell,  CCYII.  Palah  Bontah.* 

Cyprinus  (Leuciscus)  psla,  Cuv.  R.  A.  II.  276  (*). 

Chanos  nuchalis.  Cut.  and  Val.  XIX.  197. 

(AdulL)  Head  above  and  back  glossy  intense  blue ;  sides  abore 
the  lateral  line  lighter,  silvery  with  green  reflections,  becoming  paler 
immediately  beneath  the  line ;  rest  of  the  sides  and  abdomen  silverj 
white ;  lips  pale  brownish ;  cavity  of  the  mouth  and  tongue  blmsfa 
white  sparingly  dotted  with  black ;  sides  of  the  head  shining  silveij 
with  lilac  and  rose-coloured  reflections ;  dorsal  and  caudal  rays  greyish 
white,  and  as  well  as  their  pale  brownish  membrane  minutely  dotted 
with  brown  ;  both  fins  broadly  edged  with  blackish ;  the  caudal  sesu- 
lunar  laminee  pale  horn-colour ;  pectorals  and  ventrals  white,  wdth  the 
anterior  half  of  their  external  surface  powdered  with  blackish  brown, 
their  elongated  scaly  appendages  shining  silvery;  anal  white,  ante- 
rior half  sparingly  dotted  with  black.  Iris  silvery,  orbital  half  pak 
brownish. 

(Young.)  Differs  by  the  hyaline  fins,  of  which  the  dorsal  and  candal 
are  but  sparingly  dotted  with  brown. 

*  In  Mr.  Jerdon's  memoir  '<  On  the  Freth  Water  Fitket  of  SouiJkerm  &&/' 
in  the  Madroi  Journal,  Vol.  XV  p.  344,  the  author  refera  a  species  of  AH^ 
C*  Buiirmus  maderofpaiengit,  Jerdon")  to  Roaseil,  No.  CCVII.  As  the  Utter 
belongs  to  a  genus  very  distinct  from  Albula  fButyrmus,  vide  inlxa),  RvsmB's 
species  cannot  be  identical  with  **  Butyrintts  maderoipaimwt,'* 


1 6490  Catalogue  of  Malayan  Fishes.  1 26 1 

D  15,  C  19|,  A  11,  V  11,  P  16,  Br.  IV. 

Habit. — Sea  of  Pinang,  Malayan  Peninsula. 
Yizagapatam,  Madras. 

Total  length  :  2  feet. 

The  length  of  the  head  is  5^  in  the  total ;  but  ia  the  very  young  4}« 
The  depth  at  occiput  is  }  of  the  length  of  the  head.  The  eye,  bordering 
upon  the  profile,  is  situated  a  little  in  front  of  the  second  third  of  the 
head.    The  horizontal  diameter  is  3^  in  the  length  of  the  head.    The 
distance  across  the  forehead  slightly  exceeds  the  diameter.    The  thick 
adipose  fold  has  a  circular  pupillary  opening.    In  the  young  the  eye  is 
eomparatiTely  larger,  the  horizontal  diameter  slightly  exceeding  i  of 
the  head.    The  symphysis  of  the  lower  jaw  carries  a  small  rounded 
inbercle  fitting  into  a  corresponding  notch  of  the  upper,  behind  which 
18  suspended  a  narrow  crescent-shaped  membrane.    The  small  tongue 
is  elongated  and  immoveable.    The  greatest  vertical  diameter,  in  front 
of  the  dorsa],  is  a  little  less  than  the  length  of  the  head.    The  deepest 
portion  of  the  body  is  covered  by  26  longitudinal  series  of  scales ;  the 
first  six  to  eight  scales  of  each  series,  above  as  well  as  beneath  the 
lateral  line,  are  indeed  somewhat  larger  than  all  the  rest,  but  the  size 
g;radually  decreases,  and  not  abruptly,  as  represented  in  the  figure  of 
Russell.   The  latter  is  also  incorrect  in  confining  the  larger  and  striated 
scales  to  the  space  above  the  lateral  line,  and  the  number  of  the  longitu- 
dinal series  is  incorrect.     The  lateral  line,  composed  of  simple  central 
tubes,  declines  towards  the  termination  of  the  pectoral,  from  whence  it 
continues  straight  on  the  thirteenth  longitudinal  series  of  scales  to  the 
middle  of  the  caudal.    It  occupies  77  scales.    The  dorsal  fin  com« 
mences  exactly  in  the  middle  between  the  muzzle  and  the  root  of  the 
longest  ray  of  the  upper  caudal  lobe.    The  first  three  rays  are  undi- 
Tided  and  gradually  increase  in  length ;  the  fourth,  the  longest,  is  f  of 
the  length  of  the  head.  The  upper  margin  of  the  fin  is  crescent-shaped, 
the  last  ray  being  elongated  and  nearly  double  the  length  of  the  penulti- 
mate.   The  base  is  enclosed  between  two  series  of  elongated,  obliquely 
set  scales,  of  which  there  are  thirteen  on  each  side,  gradually  increasing 
in  length  so  as  to  cover  the  lower  half  of  the  posterior  rays.    The 
eandal  is  deeply  cleft,  the  lobes  are  3  j^  in  the  total  length ;  in  one  indi- 
vidual the  upper  slightly  exceeded  the  lower.    The  vertical  diameter 
of  the  tail  at  the  root  of  the  caudal,  is  about  I  of  the  length  of  the 
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head.    The  semilunar  htmiasB  are  doaely  pressed  to  the  fin,  with  the 
free  convex  margin  towards  the  lateral  line ;  the  length  of  the  straght 
margin  or  base  is  f  of  the  horizontal  diameter  of  the  eye.    In  the 
adult  the  yertical  diameter  of  the  laminae  is  \  of  the  diameter  of  tiie 
eye,  but  in  the  young  it  is  less.    The  extent  of  the  base  of  the  anal  fio 
equals  its  distance  from  the  root  of  the  caudal ;  the  anteiior  ray  is  voy 
small  and,  as  well  as  the  second  and  third,  undivided ;  the  last  ny  ii 
the  longest,  terminating  in  a  narrow  point,  its  length  }  of  the  head. 
The  base  like  that  of  the  dorsal  is  enclosed  between  two  series  of  elongai- 
ed  scales  of  which  the  last  half  covers  the  corresponding  ray.    The 
▼entrals  commence  opposite  the  posterior  half  of  the  dorsal,  or  hal^ 
way  between  the  first  pectoral  and  the  last  anal  ray.    The  first  veotnl 
ray  slightly  exceeds  i  the  length  of  the  head ;  the  outer  acaly  i^ipcn- 
dage  is  nearly  f  of  the  first  ray ;  the  inner  one  is  much  shorter  and 
broader,  triangular.    The  pectorals  commence  close  to  the  abdomen, 
immediately  behind  the  gill-opening ;  the  first  ray  b  about  f  of  the 
length  of  the  head.    The  outer  scaly  appendage  is  very  long,  f  of  the 
first  ray ;  the  inner  one  is  broader  and  but  half  the  length  of  the 
former.    At  Pinang  single  individuals  occur  at  all  seasons,  and  are 
highly  valued  for  their  very  delicate  flavour.    The  oesophagns  b 
spindle-shaped,  fleshy,  exceeding  half  the  length  of  the  head  hyf 
The  external  surface  is  smooth,  with  a  spiral,  linear  impresiioa, 
corresponding  to  the  internal  spiral  ridge,  which  makea  21  veiy 
oblique  turns.     The  ridge  is  of  a  triangular  form,  both  sides  sie 
divided  by  numerous  backwards-directed  linear  ridges,  each  of  which 
carries  a  great  number  of  small,  soft,  pointed  papillse ;  the  free  maigm 
towards  the  cavity  of  the  oesophagus  is   smooth,  but  cm  that  d 
the  fourteen  anterior  turns  appear  some  distant-pointed,  backwards- 
directed  papillae,  which  are  much  longer  than  those  of  the  aides.   The 
stomach  consists  of  two  portions,  of  which  the  anterior  is  cylindiiol 
narrow  at  cardia,  bent  like  a  double  horse-shoe,  and  then  joins  the 
short,    pyriform    posterior   portion.      The    latter    is    very    fleshy, 
hard,  gizzard-like.      Both  portions  are  lined  by  6    to  10  longita- 
dinal  rather  large  folds ;  towards  pylorus  the  coats  are  rery  thick, 
forming  there  two  rounded    hard  protuberances.      The    length  of 
the  stomach  slightly  exceeds  3}  in  the  total.    In  one  examined  it  coo* 
tained  some  remains  of  vegetable  matter,  and  green  mucus.    The  duo- 
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denam  is  surroanded  by  nnmeroos  appendicula  coecopjiorica,  each  of 
which  divides  ia  two  or  more  portions,  of  which  aa  innumerable  mass, 
extending  abont  I4  inches  from  pylorus,  envelops  the  intestine.  Those 
nearest  the  pylorus  are  the  longest,  about  one  inch  in  length.  The  in- 
testines, throughout  of  nearly  uniform  diameter,  form  many  circum* 
▼olntions ;  from  pylorus  their  length  is  about  3^  times  that  of  the  fish ; 
but  including  oesophagus  and  the  stomach,  the  length  of  the  entire 
intestinal  canal  is  a  little,  less  than  four  times  the  total  length  of  the 
fish.  The  tiver  and  the  spleen  are  very  large,  the  former  elongated 
smgle-lobed ;  the  latter  of  a  beautiful  black  with  purple  reflections. 
The  air-vessel  is  very  large,  spindle-shaped,  terminating  behind  in  an 
elongated  point ;  the  anterior  margin  is  straight  with  a  short  pointed 
process  on  each  side.  It  communicates  with  the  anterior  portion  of 
the  stomach  through  a  short  canal  proceeding  from  the  anterior  part 
of  the  lower  surface.  Its  coats  are  very  thin,  white,  covered  by  the 
black  peritoneum.  In  a  male,  2  feet  in  total  length,  the  intestinal 
panid  was  of  the  following  dimensions. 

(Esophagus,    0  feet  2f  inch. 

Anterior  portion  of  stomach, •  0    „  5       „ 

Posterior  4p « 0    „  I4     „ 

Intestines,   ....»• 7    »,  04     $$ 

7  feet    9f  inch. 

The  description  and  figure  of  Russell,  No.  CCVII.  Palah  Bontah, 
establish  beyond  doubt  the  identity  of  the  present  species,  which  Dr. 
Riippell  believes  to  be  identical  vrith  Mupil  chanos,  Forskal.  The 
figure  of  Lutodeira  chanos,  Ruppell*  gives  indeed  the  exact  proportions 
of  the  fish  observed  at  Pinang,  and  the  anatomical  details,  the  singular 
structure  of  the  oesophagus  and  stomach  of  which  Dr.  Rttppell  gave 
the  first  account,  also  correspond.  But  the  length  of  the  intestinal 
canal  has  been  omitted,  and  till  that  is  known,  the  identity  cannot  be 
decided.  M.  Valenciennes  considers  Russell's  Palah  Bontah  to  be 
distinct  from  MugU  ehanos,  Forskll  in  consequeuce  of  the  eight  or  nine 

*  Atlas,  18,  Tab.  5,  Fig.  1.  Stn.  Mugii  ehsMi,  Forsk.  74»  No.  110.— Afw. 
ffii  8almoneu»,  J.  R.  Vonter,  Mac.  IV.  14. — Chano9  arabietu,  Lac^p.  V.  395, — 
PtUmk  BoHtah,  Ronell,  QCYlh-^lA^hdeira  indiea,  Van  Hasselt,  apud  Ferrasac. 

7  z 


1264  Catalogue  of  Malayan  Fuhe$.  [Dec. 

oblique  series  of  larger  scales  immediately  behind  the  head.  But,  n 
observed  above,  Russell's  figure  b  not  correct;  besides,  it  appears 
from  references  to  Russell's  figure  of  Lutodeira  ehanoi^  to  M.  Yakn- 
dennes'  of  Chanoa  lubina,  (XIX.  PL  567,)  and  lastly  from  inspectaon 
of  a  young  individual  of  Chanaa  tolo,  (Cuvier,)  that  also  these  ^lecaes 
present  behind  the  head  a  few  series  of  scales  a  Httle  hu^er  than  the 
rest*  Leaving  this  character  aside,  the  present  species  offers  an  analo- 
mical  difference  from  Jlfi^7  chanoM,  ForskSl,*  of  which  according  toM. 
Valenciennes  the  intestinal  canal,  from  pylorus,  measures  nght  tima 
the  length  of  the  body.  As  observed  above,  in  the  present  species  the 
canal  is  about  3^  times,  and  with  cesophagus  and  the  stomach,  a  little 
less  than  four  times  the  total  length. 

Chanos  tolo,  (Cuvier.) 

Russell,  CCYIII.  Tooleloo. 

Cyprinus  tolo,  Cuvier,  R.  A.  II.  276  ('). 

Chanos  chloropterus,  Cuv.  and  Yal.  XIX,  195, 
.  Tounff.  Head  above  and  back  intense  blue,  lighter,  silvery  wilk 
green  reflections  above  the  lateral  line ;  the  rest  and  abdomen  siheiy 
white ;  sides  of  the  head  shining  silvery  with  lilac  r^ections ;  fiss 
yellowish  white,  dorsal  and  caudal  minutely  dotted  with  black,  giving  ths 
margins  a  blackish  appearance.    Iris  silvery,  orbital  margin  blackish. 

D  17,  C  19|,  A  10,  Y  11,  P  15,  Br.  lY. 

Habit. — Sea  ofPinang. 

River  of  Madepollam  (Godavery). 

TOTAJL  LENGTH  :   A\  luch. 

This  species  greatly  resembles  C.  pato.  It  di£Fers,  however,  ia  thi 
following  characters.  The  dorsal  fin  is  placed  a  little  farther  fbrwaid^ 
the  first  ray,  undivided  as  well  as  the  succeeding  four,  rises  in  the  cea- 
tre  between  the  muzde  and  the  commencement  of  the  npper  csnU 
lobe.  The  ventrals  also  are  situated  a  little  more  forwards ;  the  int 
lay  commences  at  equal  distance  from  the  first  pectoral  and  the  cigfaA 
anal  ray.  The  extent  of  the  base  of  the  anal  is  shorter  than  the  spset 
between  the  last  anal  ray  and  the  root  of  the  lower  caudal  lobe.  Ii 
front  of  the  dorsal  fin  the  body  is  covered  by  24  longitudinal  series  of 

*  Chmm  otMeui,  Cuv.  and  Yd.  XIX.  187. 
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wdesy  of  which  the  lateral  line  occupies  the  eleyenth  from  above.  The 
scales  of  the  oblique  ^series  behind  the  head  are  a  little  larger  than  the 
rest,  which  although  they  appear  smaller  than  in  C  pala^  are  not  so 
proportionally,  nor  does  Russell's  figure  represent  them  so.  The  four 
caudal  semilunar  laminse  resemble  those  of  the  former  species.  A  sin- 
gle young  individual  was  taken  in  a  fishing-stake  off  the  coast  of  Pinang 
in  March  1845.  The  fishermen  asserted  that  it  is  an  inhabitant  of 
rivers,  and  but  rarely  enters  the  sea. 

QsN.  Albula,  {Gronov.  1763)  Faleneiennes,  1846. 

(BuTYRiNtJS,  [Commerion]  Lacip.   1803.) 

Body  fusiform,  covered  with  numerous  hard»  firm  scales,  disposed  in 
longitudinal  series ;  one  such  before  and  behind  the  dorsal  fin,  (on  the 
keel  of  the  back)  of  a  little  larger  scales*  ;  head  large,  naked,  above  with 
the  grooves  between  the  keels  of  the  bones  appearing  through  the  skin ; 
eye  with  a  thick  adipose  lid ;  muzzle  conical,  pointed,  projecting  far 
beyond  the  lower  jaw ;  dorsal  small,  ventrals  commencing  opposite  the 
posterior  part  of  the  latter ;  card-like  teeth  in  the  upper  intermazillaries 
sad  the  lower  jaw,  on  the  vomer  palatals  and  pharyngeals  s  small  glo- 
bular teeth  on  the  spheroid,  pterygoid,  and  hyoid  bones. 

Albula  srythrocheilos,  Cuv.  and  Yal.? 

Albula  erythrocheilos,  Cuv.  and  Yal.  XIX.  352,  PI.  540  7 
Head  above  and  back  blackish  silvery ;  sides  and  abdomen  frosted 
sQvery,  the  edges  of  the  scales  shining ;  infraorbitals  and  opercles  bril- 
liant silvery ;  on  each  side  of  the  yellowish  white  muzzle  a  short  back- 
wards and  downwards  directed  black  line,  not,  however,  joining  its 
neighbour  on  the  lower  surface ;  in  the  small  groove  containing  the 
apertures  of  the  nostrils  a  minute  crescent-shaped  black  spot  bordering 
the  anterior  half  of  the  apertures ;  a  gamboge  line  from  the  posterior 
part  of  the  second  infraorbital  borders  above  the  single  series  of  scales 
and  extends  to  the  anterior  margin  of  the  preopercle ;  margin  and  cavity 
of  the  month  white  ;  dorsal  rays  yellow,  their  upper  fourth  bhckish ; 
membrane  pale  brownish  dotted  with  black ;  caudal  yellow,  posterior 

*  In  the  species  here  described  they  are  not  larger  than  the  rest. 
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mavgin  blackuh ;  anal  silvery  hyaline ;  Tentrals  hyaline,  lays  of  the 
anterior  half  and  the  pectorals  bright  gamboge.    Iris  ailveiy,  orhitil 
margin  pale  golden* 
D  18  or  19,  C  19|.  A  8  or  9,  V  11,  P  17  or  18. 

Br.  left  XIY,  right  JSn 
or    „    XVI,    „     XV. 

Habit. — -Sea  ofPinang. 

Total  lbngth  :  9f  inch. 

The  length  of  the  head  is  4^  in  the  total ;  the  depth  at  oedpat 
slightly  exceeds  half  the  length.  The  parietal  protuberanees  and  tbe 
posterior  keels  of  the  frontal  bones  are  sufficiently  developed  to  make 
the  space  between  them  appear  hollowed ;  the  sutores  of  the  fronials 
and  parietals  form  an  acnte  angle  in  front  of  the  eye ;  the  fironbls 
are  slightly  convex ;  the  internal  cavernous  keels  are  sharp,  so  as  to 
deepen  the  narrow  central  groove.  The  nostrils  open  a  little  behind 
the  second  half  between  the  mnzzle  and  the  eye ;  they  are  aitoated  in 
a  small  oval  longitudinal  groove,  the  upper  and  lower  margins  of  whidi 
are  raised,  so  as  to  form  sharp  keels,  the  upper  one  of  which  rises  m 
the  profile  like  a  short  arch.  The  eye  occupies  the  middle  of  the  uk 
of  the  head,  bordering  on  the  profile,  which  is  slightly  arched  by  the 
lateral  part  of  the  frontal  bone  which  forms  the  roof  of  the  orbit.  Is 
front  of  the. anterior  part  of  the  orbital  margin  of  the  frontal  appein 
a  narrow  bone,  analogous  to  the  supraorbital  of  CyprinoidiB.  The  ho- 
rizontal diameter  of  the  eye  is  4i  in  the  length  of  the  head,  of  which 
the  distance  across  the  forehead  is  but  ^.  The  thick  adipose  Mi 
covering  the  eye  has  a  vertically  elliptical  aperture  corresponding  to  ^ 
pupil  which,  however,  is  circular.  In  form  the  seven  infraorbital  hones 
and  the  opercles  resemble  those  of  Albula  maerocephala^  (Lae^) 
Between  the  cheek  and  the  horizontal  part  of  the  preopercle  appesisa 
single  series  of  7  to  9  scales,  but  little  smaller  than  those  of  the  hodf. 
The  tongue  and  teeth  resemble  those  of  the  latter  spedes.  In 
the  adult  there  are  no  teeth  on  the  upper  maxillary  bone,  but  in  tn 
individual  8f  inch  in  length,  four  small  pointed  distant  teeth  appcand 
along  the  margin  of  the  left  branch,  and  on  the  right  two  immedisteiy 
behind  the  intermaxillary,  and  one  tooth  close  to  the  angle  of  themoath. 
A  small  accessorian  maxillary  appears  at  the  posterior  margin  of  eich 
branch.     The  thin  narrow  interoperde  is  arched,  with  the  cooftx 


1 849.]  Catalogue  of  Malayan  FUhet.  1 267 

margin  downwnds,  occnpying  the  sides  of  the  throat.  In  four  indivi- 
duals  examined  the  left  hranchiostegoos  memhrane  overlapped  the 
right  and  presented  one  additional  ray.  Two  measuring  9f  inch,  and 
one  8f  inch  in  length,  had  16  branchiostegons  rays  in  the  left,  15  in 
the  right  membrane.  A  fourth,  9f  inch  in  length,  had  14  in  the  left, 
13  in  the  right  membrane.  The  two  or  three  anterior  rays  are  short, 
linear,  and  not  sabre-like  as  the  rest,  and  as  they  are  hid  by  the 
lax  membrane,  they  may  easily  escape  observation,  unless  they  are 
brought  to  view  by  dissection.  The  greatest  vertical  diameter  of  the 
body,  in  front  of  the  dorsal,  is  ^  of  the  total  length.  The  scales  are 
disposed  on  15  longitudinal  series,  and  in  general  form  resemble  those 
of  ji.  maeroeephala,  (Cuv.  and  Yal.  XIX.  PI.  573.)  Examined  through 
a  €X>mpound  microscope,  (385  linear),  tbe  longitudinal  striae  appear  to 
be  composed  of  horse-shoe-like  protuberances,  not  of  bead-like  strings, 
as  in  maeroeephala.  The  lateral  line  occupies  the  ninth  series ;  it 
follows  for  a  short  distance  the  gill-opening,  and  then  continues  straight 
in  the  middle  of  the  side  to  the  root  of  the  caudal.  It  is  composed  of 
simple  central  tubes,  on  72  to  78  triangular  scales,  somewhat  smaller 
than  the  rest.  Ail  the  fin-membranes  are  covered  by  minute  oblong 
scales,  either  transparent  or  silvery.  The  dorsal  fin  commences  a  little 
in  front  of  the  centre  between  the  muzzle  and  the  root  of  the  caudal. 
The  central  series  of  scales  of  the  back  are  not  larger  than  the  rest, 
but  on  the  contrary,  somewhat  smaller.  The  ventrals  commence  not 
behind  the  posterior  dorsal  ray,  but  opposite  the  13th  or  14th.  In 
form  all  the  fins  resemble  those  of  A,  maeroeephala,  but  the  upper 
candal  lobe,  equal  the  length  of  the  head,  is  longer  than  the  lower.  In 
three  individuals  the  difference  scarcely  exceeded  ^,  but  in  a  fourth  the 
lower  lobe  was  but  f  of  the  upper  one.  The  stomach  is  elongated 
cylindrical,  capacious,  very  thin.  It  contained  remains  of  small 
shrimps.  Round  the  pylorus  appear  fourteen  large  appendicula 
CGBCopylorica.  The  intestinal  canal  is  simple,  little  more  than  half 
the  total  length  of  the  fish.  The  other  viscera  resemble  those  of 
A,  maeroeephala.  Four  individuals  were  taken  in  February  1845 
in  fiishing-stakes  off  the  coast  of  Pinang.  The  fishermen,  eridently  not 
well  acquainted  with  the  species,  asserted  it  to  be  of  rare  occurrence, 
and  highly  valued.  Out  of  water  it  soon  expires  and  becomes  soft. 
This  fish  nearest  agrees  vrith  A.  erythroeheiloi.    It  differs  in  the 
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number  of  bianchiostegous  tv^  but  as  M.  ValencienQes  diew  op 
description  from  a  single  specimen,  and  as  the  character  is  liabk  to 
individual  yariations,  it  is  without  actual  comparison  of  specimeas 
not  sufficient  to  distinguish  species^  which  so  nearly  resemble  esdi 
other  as  those  of  the  genus  Albvla. 

Gen.  Dubsumibria,  Valencienne$,  1847. 

Form  of  the  body  resembling  Gen.  Sardinella,  but  the  abdomen 
smooth,  not  toothed ;  fine  teeth  in  the  jaws,  on  the  tongue,  palatal  and 
pterygoid  bones ;  those  of  the  two  latter  resembling  a  fine  rasp. 

DussuMiERiA  ACUTA,  CuY.  and  Yal. 

Dussumieria  acuta,  Cuv.  and  Yal.  XX.  467»  Fl»  606. 

T&mban  bulat  of  the  Malays. 

Head  above,  back  and  upper  third  of  the  sides  deep  glossy  bloie^ 
bordered  by  a  longitudinal  band  of  pale  copper-red ;  the  rest  of  the  hesd 
and  body  shining  silvery ;  dorsal  hyaline,  minutely  dotted  with  Uadi 
along  the  base ;  caudal  whitish  or  yellowish  minutely  dotted  with  bbick, 
posterior  margin  blackish;  rest  of  the  fins  hyaline  $  jaws  minutdy 
dotted  with  black :  symphysis  of  the  upper  jaw  black ;  on  each  »de  of 
that  of  the  lower  a  short  dotted  black  line;  tongue  blniah,  dotted 
with  black.     Iris  silvery,  orbital  margin  blackish. 

D  19  to  21,  C  19f,  A  14  to  17,  V  8,  P  13  or  14,  Br.  XV. 

Habit. — Sea  of  Pinang,  Malayan  Peninwla^  Singapore. 
Malabar,  Coromandel,  Bencoolen. 

Total  length  :  6  inch. 

The  length  of  the  head  is  contained  4f  times  in  the  total ;  the  depthsl 
occiput  2^  in  the  length  of  the  head.  The  eye,  bordering  on  the  profile, 
occupies  the  middle  of  the  head ;  the  horizontal  diameter  is  ^  of  tl» 
length  of  the  head ;  the  distance  across  the  forehead  f  of  the  diameter; 
the  thick  adipose  fold  covering  the  eye  has  a  small  circular  pnpUlaiy 
opening.  The  left  branchiostegous  membrane  slightly  overlaps  tbe 
right,  but  the  number  of  the  rays  of  both  is  equal.  The  greatest  vertic^ 
diameter  in  front  of  the  dorsal  is  5|  in  the  total  length.  The  scslesaie 
small,  rounded  and  very  deciduous.  The  dorsal  fin  commencea  at  eqjntl 
distance  from  the  muule  and  the  centre  of  the  posterior  caudal  maig^ 
Single  individuals  of  this  species  occur  at  Pinang  at  all  season^  W 
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nnmbenfrom  June  to  September.  It  is  highly  valued  for  its  delicate 
flaTonr,  and  passes  commonly  as  a  *  Sardine.'  The  latter  denomination 
it  shares,  however,  with  Clupeonia  perforata,  (vide  infra,)  with  which 
it  is  also  confounded  by  the  Malays  under  the  common  name  of  Ikan 
tamban.    Both  species  have  been  prepared  as  '  Sardines  k  huile.' 

Gen.  Elops,  {Linnd,  1766.)  Cuv.  and  Val.  1846. 

(Mkgalops,  LacSp^de,  1803). 

Branchiostegous  rays  remarkably  numerous;  a  single  bony  plate 
between  the  branches  of  the  lower  jaw  under  the  branchiostegous 
membrane ;  gape  very  large ;  intermaziUaries  short ;  maxillaries  long, 
free ;  both,  as  well  as  the  palatals,  vomer,  pterygoids,  sphenoids,  lower 
jaw,  lingval  and  hyoid  bones  covered  with  fine  velvety  teeth ;  body 
elongated,  and  as  well  as  the  abdomen,  rounded ;  above  and  below  at  the 
root  of  the  caudal  a  more  or  less  elongated,  spine-like  scale ;  pectorals 
and  ventrals  with  an  elongated  scaly  appendage ;  last  dorsal  ray  in 
some  terminating  in  an  elongated  filament. 

Slops  saurus,  Linn^. 

The  Pounder,  Sloane:  Hist,  of  Jamaica,  284,  PI.  251,  Fig.  1. 
Argentina  machnata,  ForskU,  68,  No.  100. 
Elops  saurus,  Linn^ :  Syst.  1394. 
Argentina  Carolina,  ibid.  1395. 
Mugilomore  anne-caroUne,  Lac^p.  Y.  398. 
Bussell,  CLXXIX.  Jinagow. 
Argentina  machnata,  Shaw,  Y.  129. 
Argentina  Carolina,  ibid. 

£lops  inermis,  Mitchill :  Trans.  Lit.  and  Phil.  Soc.  New  York,  1. 445. 
Elops  machnata,  Cuv.  B.  A.  II.  324  ('). 
Elops  machnata,  Ruppell :  Neue  Wirbelth.  Fische,  80. 
Elops  indicus,  Swainson,  II.  292. 

Elops  saurus,  De  Kay :  Zool.  New  York,  III.  267,  VL  XLI.  Fig.  131. 
Elops  machnata,  Richardson:  Report,  1845,  311. 
Elops  machnata,  Richardson:  Ichthyol.  Erebus  and  Terror,  PL 

XXXYI.  Figs.  3,  4,  5. 
Elops  saurus,  Cuv.  and  Yal.  XIX.  365. 
Elops  saurusi  Sleeker :  Yerh,  Batav.  Gen.  XXII.  6. 


1270 


Catalogue  of  Malayan  Fiskes. 


[D 


(Tounff).  Head  aboye  ailTery  green ;  iMick  dark*blue,  ligbt  blnish 
green  on  the  sides  above  the  lateral  line ;  the  rest  of  the  body  and 
head  shining  silvery;  dorsal  membrane  yellowish  white,  minnteiy 
dotted  with  brown»  anterior  margin  blacky  and  the  anterior  two  thirds 
of  the  upper  margin  broadly  brimmed  with  black ;  anterior  half  of  pec- 
torals and  ventrals  gamboge,  anal  and  caudal  hyaline ;  the  latter  with 
the  upper  and  lower  margin  blackish.     Iris  silvery. 

D  24,  C  I9i,  A  17.  V  15,  P.  19 ;  Br.  le/i  XXX,  right  XXDL* 

Hahit. — Sea  of  Pinanp. 

Isle  of  France,  Java,  Celebes,  Madura,  Red  Sea,  Coro- 
mandel,  China  Sea,  Japan,  Senegal,  New  York,  New 
Orleans,  St.  Domingo,  Martinique,  Mexico,  Surinam, 
Brazil. 

Total  lbngth  ;  1 1  inch. 

The  length  of  the  head  b  ^  of  that  of  the  body,  the  caudal  not 
included,  or  with  the  latter  4f  times  in  the  total.  The  length  at  ocaput 
is  i  of  the  length  of  the  head.  The  eye  bordering  on  the  profile^ 
occupies  the  second  fourth  of  the  head,  the  horizontal  diameter  b  t 
little  less  than  i  of  the  head ;  the  distance  across  the  forehead  is  a 
little  less  than  f  of  the  diameter.  The  adipose  fold  surrounding  the 
orbit  forms  a  large  circular  opening,  corresponding  to  the  pnpQ.  Hie 
left  branchiostegons  membrane  overlaps  the  anterior  half  of  the  a^A, 
The  elongated  bony  plate  between  the  branches  of  the  lower  jiv 
exceeds  by  f  the  horizontal  diameter  of  the  eye.  The  greatest  vcrtictl 
diameter,  in  front  of  the  dorsal,  is  \  of  the  total  length.  The  latenl 
line  is  composed  of  a  simple  central  tube  on  each  scale.  It  foHovs 
nearly  the  middle  of  the  side,  proceedmg  straight  to  the  centre  of  the 
posterior  margin  of  the  caudal.  The  stomach  of  a  solitaiy  yom^ 
indiridual,  observed  at  Pinang  in  February  1845,  contained  remains  of 
small  Crustacea  and  Fishes. 


^.Rassell,  ..•« 
Rappell, .  •  • 
Cqt.  and  Val. 
De  Kay, .  •  • 
Riohardson,.  • 


D22,  C28,  A  14,  V  14,  P  17,  Br.  XXX. 

»>  23,  „  194,  ..  l^f  »>  15,  „  19,  „  XXVIII  or  XXIX. 

M  23,  „  31,  „  15,  „  15.  .,  18,  „  XXIX,  or  XXXV. 

i»24,  „  20|^,  ,t  17,  »» 14,  f,  15. 

»i24,  „19i,  „17,  „14,  „17,  „XXX1I. 
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Elops  cundinga,  (Bachan.  Ham.) 

Clupea  cyprinoidesy*  Broussonnet :  Decade. 
Clupea  cyprinoidea.  Job.  Forster :  Spicil. 
Clupea  apalike,  Lao^pMe,  Y.  Tab.  13»  Fig.  3. 
Rnaaell,  CCIII.  Kundiuga. 
Cypiinodon  cnndingat  Buchan.  Ham.  254,  383. 
Megalops  filamentosus,  Cuv.  B.  A.  II.  324. 
Megalopa  filamentosusi  Swainson,  II.  293. 
Megalopa  indicus^f  Cuv.  and  Yal.  XIX.  388,  PI.  577. 
Megalops  filamentoaus,  Jerdon:  Madras  Journ.  XY.  344. 
Megalops indicns.  Sleeker:  Yerb.  Batay.  Gen.  XXII.  6. 
Head  above  dark  olive ;  back  blackisb  blue  silvery ;  sides  and  abdo- 
men frosted  silvery  witb  bluisb  reflections,  tbe  lateral  line  and  tbe 
margins  of  tbe  scales  shining  silvery,  as  well  as  tbe  sides  of  tbe  bead ; 
above  the  upper  margin  a  large  blackish  silvery  spot ;  centre-part  of 
both  jaws  blackisb ;  dorsal  and  caudal  greyish,  minutely  dotted  with 
blacky  margins  as  well  as  the  last  elongated  dorsal  ray  blackish ;  rest 
of  the  fins  hyaline,  in  some  dotted  with  black,  and  the  last  anal  ray 
bkckiah.    Iris  shining  silvery,  orbital  margin  blackish. 
^D  19  or  21,  C  I9f  A  26,  27  or  28,  Y  10  or  12,  P  15  or  16, 

Br.  left  XXYI,  right  XXV. 
or    „    XXY,      „    XXIY. 
Habit. — Sea  andfreshwatert  Pinang^  Malayan  Peninsula. 

Freshwater  and  coasts  of  Otaheiti,  Isles  of  Tanna  and 
Bum,  China  Sea,  Port  Essington,  Polynesia,  Madagas- 
car ;  Bivers  of  Java,  freshwater  and  Sea  of  Madura, 
Celebes,  Malabar,  Coromandel,  Gangetic  estuaries. 
Total  LENGTH :  1  foot. 

*  M.  Valendennet  has  folly  exposed  (XIX.  384)  the  oonfasioii  of  the  Indian 
and  American  species  by  Broussonnet,  Bloeh,  Goielin,  Bonaterre,  Lac^p^de  and 
Shaw,  whoae  specific  names  are  therefore  inadmissible. 

t  Biope  imdiemi,  preoccopied,  being  one  of  the  synonymes  of  Blopi  taurui, 
linoie,  (vide  snpn.) 

t  RosseU, D  18,  C  26,  A  25,  V    9,  P  15,  Br.  XXIII. 

Buchanan,....     „  19,  „  19,  „  26,  „  10,  ,,  15,   ,,   XXY. 
G«T.  and  Val.,    „  18,  „  30,  „  25,  „  11,  „  14,   „    XXIV— XXV. 

8  ▲ 
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The  length  of  tl^e  head  is  4}  in  the  total ;  the  depth  at  ocdpnt }  of 
the  length.  The  horizontal  diameter  of  the  eye  is  2%  in  the  length  of 
the  head,  the  distance  across  the  forehead  is  \  of  the  diameter.  The 
greatest  yertical  diameter,  in  front  of  the  dorsal,  eqnals  the  length  of 
the  head.  The  scales  are  disposed  on  twelve  longitudinal  series,  of 
which  the  sixth  carries  the  lateral  line.  The  latter  declines  tomrds 
the  dorsal  from  whence  it  continues  straight  to  the  caudal.  In  the 
adult  it  occupies  from  38  to  41  scales,  each  carrying  a  rather  indistinel 
central  tube,  from  aboye  and  below  which  radiate  backwards  from  six 
to  eight  fine  branches.  The  left  branchiostegous  membrane  partiiBj 
oyerlaps  the  right.  The  elongated  bony  plate  between  the  branches 
of  the  lower  ji^w  slightly  exceeds  the  horizontal  diameter  of  the  eye. 
Of  the  anterior  dorsal  rays  the  fourth  or  the  seyenth  is  the  longest, 
about  \  of  the  length  of  the  head.  The  last  dorsal  ray  is  dinded 
in  two  portions  of  which  the  posterior  is  again  divided  in  two  fils- 
ments,  provided  in  front  and  behind  with  a  narrow  loose  mem- 
brane. The  filament  in  some  reaches  the  root  of  the  caudal,  but  it  is 
frequently  much  shorter,  particularly  in  old  individuals.  A  yoong 
one,  A\  inch  in  length,  differed  in,  contrary  to  the  generality  of  fishes^ 
having  the  eye  proportionally  smaller  than  the  adult ;  the  lateral  lini; 
occupied  but  29  scales,  each  carrying  a  very  distinct  central  tube  with 
two  or  three  short  spine-like  branches ;  the  dorsal  filament  was  verj 
short,  its  length  less  than  the  longest  of  the  anterior  rays ;  the  left 
branchiostegous  membrane  contained  but  23  rays,  the  right  one  lesa^ 
and  the  colour  of  the  head  and  back  were  paler  than  in  the  adult.  At 
Pinang  single  individuals  are  taken  at  all  seasons  in  the  fishing-stikes 
off  the  coast ;  but  those  inhabiting  fresh-water  are  numerous.  In  both 
localities  their  food  is  small  fishes  and  Crustacea,  but  in  the  latter  tbej 
also  prey  upon  insects.  Notwithstanding  their  numerous  fine  bones  thiy 
^re  valued  for  their  flavour,  which  loses  nothing  by  their  being  introduced 
in  tanks  where  they  rapidly  multiply  and  fatten.  M.  Yalendeoiics 
considers  Megalopt  setipinnis,  Richardson,*  to  be  identical  with,  id4 
fif.  eurtifiliSf  Richardson,f  to  be  the  young  of  the  present  species. 

*  Ann.  Nat.  HiiU  X.  493,  aod  Bepurt,  184^,  310, 
f  ^epwrt,  |845,  310. 
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Gbn.  Pellona,  Faleneiennei,  1847* 

(Platy6astbr»*  SwaiMOUt  1839.) 
I'eeth  in  the  jaws,  on  the  palate,  pterygoid  hones  and  on  the  tongne, 
bat  not  in  the  vomer ;  hody  compressed ;  ventrals  in  front  of  the  dor- 
sal ;  anal  elongated ;  abdomen  strongly  toothed ;  air-vessel  communi- 
cating vrith  oesophagus  by  a  small  tube  inserted  at  the  extremity  of 
the  stomach* 

Pellona  affinis,  (Swainson.) 

(Icon.)  Clupea  affinis,  Gray :  Illustr.  Ind.  Zool.  I,  PI.  96. 

Flatygaster  affinis,  Swainson,  II.  294. 

Clupea  (Ilisha)  affinis,  Richardson,  Report:  1845,  206.  Note. 
■    Pellona  grayana.  Cut.  and  Yal.  XX.  315. 

Head  above  and  back  greyish  green  minutely  dotted  with  black ; 
lighter,  silvery  above  the  lateral  line;  rest  of  the  sides,  abdomen, 
cheeks  and  opereles  silvery;  dorsal,  caudal  and  anal  yellow;  the 
external  half  of  the  two  former  minutely  dotted  with  black ;  rest  of 
the  fins  hyaline.    Iris  silvery,  orbital  margin  blackish. 

D  16,  C  19t,  A  50  to  52,  V  7.  P  15,  Br.  VI, 

Habit. — Sea  of  Pinang,  Malayan  Peninsula,  Singapore. 
China  Sea,  Bay  of  Bengal. 

Total  length  :  1  ft. 

The  length  of  the  head  is  ^  of  the  total.  The  horizontal  diameter 
of  the  eye  is  4^  in  the  length  of  the  head ;  the  distance  across  the 
forehead  slightly  exceeds  one  diameter.  The  greatest  vertical  diameter, 
in  front  of  the  dorsal,  is  3|  in  the  total  length.  The  dorsal  commences 
in  the  middle  between  the  muzzle  and  the  centre  of  the  posterior 
caadal  margin.  The  caudal  lobes  are  equal :  ^  of  the  length  of  the 
head.  The  anal  commences  opposite  the  posterior  fourth  of  the  dorsal. 
The  small  ventrals  are  situated  opposite  the  second  third  of  the  dis- 
tance between  the  muzzle  and  the  root  of  the  caudal.  Smaller  indi- 
diroals  of  this  species  are  numerous  at  Pinang  at  all  seasons,  and  are 
consumed  fresh  or  dried  by  the  natives. 

*  Preoccupied  by  Plaiygaster,  Latreillc,  1809  (Hymenoptera), 
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Gxif.  Baconda,  Crray.* 
Dorsal  fin  none.;  rest  like  PritUguiter. 

RaCONDA  RUSSBLLIAMAy  GrajT. 

BacondA  rosselliana.  Gray :  Zool,  Miscell.  9. 

(Ictm.)  Apterygia  ramcarate.  Gray :  111.  Ind,  Zool.  IL  PL  92,  Fig.  1. 

Pristogaster  (Apterygia)  Swainson,  I.  277. 
Apterygia  hamiltonii,  Cqt.  and  Val.  XX.  333. 

Head  abo^e  and  back  deep  blue,  upper  third  of  the  sides  pofished 
copper-coloured ;  rest  of  head  and  body  shining  silrery  with  mother-of* 
pearl  reflections.  Behind  the  upper  part  of  the  operde  a  black  spot; 
caudal  pale  yellowish  minutely  dotted  with  black,  particularly  towaids 
the  posterior  margin ;  anal  and  pectoral  rays  yellowish  or  white,  mem* 
branes  hyaline.    Iris  silvery^  orbital  margin  blackish  blue. 

D  0,  C  19i,  A  83  or  84,  V  0,  P  12,  Br.  VI. 

Habit. — Sea  of  Pinangt  Malayan  Penituula,  Sinffepare* 
Bay  of  Bengal,  Mouths  of  Ganges. 

Total  length  :  8  inch. 

The  length  of  the  head  is  6^  in  the  total.  The  horisontal  diameter 
of  the  eye  is  3^  in  the  length  of  the  head ;  the  distance  across  the 
forehead  is  f  of  the  diameter.  The  eye  occupies  the  middle  of  the 
length  of  the  head,  and  is  situated  close  to  the  concaye  profile  without 
bordering  upon  it*  The  infraorbital  is  narrow,  elongated,  much  too 
short  to  coTcr  the  maxillary.  The  intermaxillaries  are  short,  nanw, 
linear  and  fixed  transversely  across  the  muzsle.  The  upper  maxilkij 
bone  is  much  longer  and  broader  than  in  Pristigoiter  tartoores  wha 
the  mouth  is  opened  it  projects  beyond  the  throat,  and  whea  dosed  it 


*  What  has  been  published  of  this  species  appears  to  be  confined  to  Ike 
in  Hardwieke*i  lUutt,  of  Ind,  Zool,  of  Apterygia  rmmearale,  and  a  ybtj 
notice  in  Zoological  Miteellang,  Bat  for  the  absence  of  the  dorsal  fiD,  the 
blance  to  Pri»tigatier  tarioore,  CuTier,  (Russell,  CXCUI.  Tartoore,)"  «>  strikii^ 
that  it  is  not  surprising,  that  M.  Valenciennes  shoold  have  considered  the  aade- 
scribed  figure  of  Apterygia  ramearate  ('<  httmUionHt*'  as  quoted  in  HiaL  dtf 
Poifff.  XX.  333,)  to  represent  a  mutilated  specimen  of  PrUtigoMter  tarUore,  Tkt 
foUowing  is  Mr.  Gray's  description  of  Racomda  russblliana.  :  '*  Siherg;  JTiisfsr 
Roadt.  A  epeeiee  dittinguieked/rom  the  want  of  the  J!n$g  the  JUkenmea :  thse 
are  two  epeeimene  in  BHtuh  Mueeum^  neither  ehewing  the  elighteet  indkaiim  ¥ 
that  organ.'*    (Zool.  Miscell.  1.  c.) 


\ 
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extends  to  opposite  the  posterior  marg^  of  the  orbit ;  the  length  is  ^ 
of  that  of  the  head,  the  breadth  }  of  the  diameter  of  the  eye ;  the 
upper  extremity  is  obliquely  tnmcated,  the  lower  forms  a  rather  long, 
slightly  backwards  arched  point.    The  lower  jaw  projects  a  little 
beyond  the  upper,  which  the  branches  equal  in  breadth,  but  they  are 
shorter.    The  teeth  of  both  jaws  are  Tery  minute  and  placed  in  a 
single  series ;  the  rest  are  velvety  or  like  a  fine  file.    The  mouth  b 
small ;  the  tongue  free,  flattened,  oval.    The  operde  is  triangular  with 
the  posterior  extremity  rounded  or  less  pointed  than  in  P.  tarioore. 
The  preoperde  is  narrower,  and  scarcely  broader  than  the  arched  sub- 
operde  and  interoperde,  which  two  latter  are  proportionally  broader  in 
the  present  spedes.    The  branchiostegous  membrane  b  small ;  its  two 
anterior  rays  short  and  slender ;  the  posterior  four  broad  and  flattened. 
The  profile  of  the  head  is  concave,  rising  to  a  little  behind  the  ocdput, 
6om  whence  the  back  gently  declines  towards  the  root  of  the  caudal. 
The  abdominsl  arch  continues  increasing  towards  the  root  of  the  anal, 
from  whence  the  profile  gradually  ascends.    The  greatest  diameter  of 
the  body,  at  the  root  of  the  pectorals,  slightly  exceeds  -}-  of  the  total 
length  5  at  the  ocdput  it  is  |^ ;  at  the  root  of  the  caudal  it  is  about  i 
of  the  length  of  the  head.    The  lateral  line  commences  high  up  from 
the  supra-scapular  bone,  and  continues  close  to  the  profile  of  the  an- 
terior third  of  the  back  when  it  suddenly  terminates.    Another  fine  line 
foUows  the  upper  fourth  of  the  side  to  the  root  of  the  caudal.    The 
scales  are  of  moderate  size,  oval,  excessively  thin  and  so  deciduous,  that 
Ihe  exsct  number  cannot  be  ascertained.    The  trenchant  abdominal 
profile  contains  upwards  of  38  spines.    The  caudal  is  deeply  deft,  the 
lower  lobe,  longer  than  the  upper,  equals  the  length  of  the  head.    The 
distance  firom  the  muzzle  to  the  anal  is  2^  in  the  total  length.    The  ex- 
tent of  the  base  is  ^  of  the  total  l^gth,  (in  P.  tartoore  it  is  little  more 
than  i,)  the  length  of  the  rays  does  not  exceed  the  horizontal  diameter  of 
the  eye.  The  first  pectoral  ray,  the  longest,  is  situated  nearly  in  the  centre 
of  the  vertical  diameter ;  it  is  broad,  sword-like,  with  distinct  articulations ; 
its  length  is  a  little  less  than  the  head.  At  Pinang  indiriduals  from  4  to 
6  inches  in  length  are  numerous  at  all  seasons,  although  less  so  than  they 
are  at  the  Sandheads  and  the  mouths  of  the  Ganges.  The  Bengal  fisher- 
men denominate  the  species  *'  Potassah-FeHoh  or  'Phasah.'*    ''  Fes- 
sah**  or  **  Phasah,**  as  Buchanan  Hamilton  observes,  is  in  Bengal  a 
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generic  term,  particalarlj  applied  to  EngrayU9  phasah  (Bocban.)  and 
E.  telarak,  (Buch.)  It  is  a  heavy  swimmer,  and  like  the  rest  of  Cfa- 
peoida,  expires  immediately  on  leaving  its  element.  It  is  chieiy  eon* 
sumed  in  a  dried  state. 

Gbn.  Clupbonia,  Valenciennes,  1847. 

Teeth  on  the  tongue  and  pterygoid  bones ;  palatals,  vomer  and  jaws* 
toothless. 

Clvpeonia  perforata.  Cantor. 

T&mban  n^pis,  or  Tdmban  b&tul  of  the  Malays. 
Head  above  yellowish  green ;  back  and  upper  third  of  the  aides  Ua^ 
ish  green  with  sUvery  reflections ;  mnzzle  and  chin  blackish ;  lest  of 
the  head  and  sides  and  abdomen  shining  silvery  with  rose-colonred  and 
ultramarine  reflections ;  dorsal  bright  yellow,  upper  half  minutely  dotted 
with  black ;  a  black  spot  over  the  root  of  the  anterior  four  rays ;  caudal 
pale  blaish  green,  posterior  half  minutely  dotted  with  black ;  rest  of 
the  fins  white.    Iris  silvery,  orbital  margin  black. 
D  17  to  20,  C  17^,  A  19  or  20,  V  8,  P  15,  Br.  V. 
Habit. — Sea  ofPinang^  Malayan  Penineula,  Singapore. 

Sumatra. 
Total  length  :  b^  inch. 

The  general  form  is  elongated,  compressed ;  the  abdomen  is  sBghtlf 
more  arched  than  the  back.     The  length  of  the  head  is  f  of  the 
total ;  the  eye  is  placed  a  little  nearer  the  muzzle  than  the  gill-opoh 
ing ;  the  horizontal  diameter  is  a  little  less  than  \  of  the  head«  hot 
equals  the  distance  across  the  forehead.  The  muzzle  is  bluntly  pointedi 
the  lower  jaw  very  little  longer  than  the  upper.    The  small  tongue  is 
elongated  oval ;  in  the  middle  a  little  behind  the  apex  appears  a  smgk 
series  of  very  minute  pointed  teeth ;  on  the  palatals  they  are  numeroos 
but  distant ;,  the  four  to  six  on  each  side  of  the  symphysis  of  the  lover 
jaw  are  less  minute ;  all  are  deciduous.    The  yertical  diameter  at  occi- 
put is  f  of  the  length  of  the  head ;  the  greatest  vertical  diameter  of 
the  body,  in  front  of  the  dorsal,  is  \  of  the  total  length.    The  donal 
is  placed  at  equal  distance  from  the  muzzle  and  the  root  of  the  caudal » 
the  extent  of  the  base  is  2^  in  the  length  of  the  head ;  the  upper  mar- 

*  In  the  species  here  described  a  single  series  of  4  to  6  minate  decidaovi  teell» 
appears  on  each  side  of  the  symphysis  of  tho  lower  jaw. 
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gin  18  falcated ;  the  fourth  and  fifth,  the  longest  rays,  equal  the  extent 
of  the  base ;  the  last  ray  is  elongated,  i  of  the  fifth  ray.     The  caudal 
IS  deeply  cleft ;  the  length  of  the  lobes  slightly  exceeds  ^  of  the  total 
length.   The  distance  from  the  caudal  to  the  anal  equals  the  horizontal 
diameter  of  the  eye ;  the  extent  of  the  base  of  the  anal  is  f  of  the 
head ;  the  rays  are  f  of  the  diameter  of  the  eye,  but  the  last  is  a  little 
elongated.     The  yentrals  are  placed  opposite  the  middle  of  the  dorsal, 
at  equal  distances  from  the  root  of  the  upper  pectoral  and  the  first 
anal  ray ;  their  length  is  2|-  in  the  head.     The  length  of  the  pectorals 
is  }  of  the  head.    The  scales  are  very  deciduous,  thin,  and  large,  their 
nrcnmference  nearly  equalling  the  eye.    They  have  excessively  fiue 
vertical  lines,  and  besides  three  larger  distant  ones,  traversing  the  whole 
height  of  the  scales ;  parallel  to  the  posterior  margin  appei^s  an  irre- 
gular series  of  minute  oval  holes.  There  are  eleven  series  on  each  side, 
and  about  45  scales  between  the  gill-opening  and  the  caudal.     Single 
individuals  occur  at  Pinang  at  all  seasons,  but  great  numbers  during 
June,  July  and  August.    They  are  of  delicate  flavour  and  pass  in  the 
settlements  of  the  Straits  under  the  denomination  of  *  Sardines,'  in 
imitation  of  which  they  are  sometimes  preserved  in  oU.   A  resemblance 
to  Alausa  arpyrocMoru,  Guv.  et  Yal.  (vol.  XX.  p.  440)  is  farther 
increased  by  the  impossibility  of  perceiving  the  teeth  either  in  fresh 
state  or  in  specimens  preserved  in  spirits  of  wine.    They  require  the 
md  of  a  lens  to  be  distinguished  in  the  skeleton.    The  general  form, 
the  yellow  dorsal  fin  with  a  small  black  spot  give  the  present  species 
s  certain  resemblance  to  Meletta  venenasa,  Cuv.  et  Yal.  (vol.  XX.  p, 
S77).    Some  specimens  of  Clupeonia  perforata^  procured  by  W.  T. 
Lewis,  Esq.  Assist.  Resid.  Councillor,  Pinang,  were  accompanied  by 
the  following  account  of  a  phsenomenon  witnessed  by  that  gentleman 
during  his  official  residence  at  Bencoolen.    In  1822  great  numbers 
ef  what  was  supposed  to  be  this  identical  species,  presented  the  un- 
usual appearance  of  having  red  eyes.    Many  natives  afler  having  eaten 
these  fishes,  were  suddenly  attacked  with  violent  vomiting,  which  in 
cases  where  remedies  were  not  immediately  applied,  was  known  within 
am  hoar  to  terminate  fatally.    At  the  same  time  such  of  these  fishes 
irith  the  ordinary  silvery  eyes,  were  as  formerly  eaten  with  impunity. 
This  phsenomenon  reoccurred  at  Bencoolen  during  the  seasons  of  1823 
3nd  1825»  but  not  of  1824.    It  was  surmised  that  the  poisonous  fishes 
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had  fed  on  a  gdatinons  sabstance  whieh  at  that  aeason  endes  Iran 
the  beaotifolly  coloured  coral  reefs  on  that  part  of  the  coast  of  Swna- 
tra.  It  isy  howeTer,  more  probable  that  the  pmsonous  fishes  vat 
shoals  of  Meletta  vmenosa,  an  inhabitant  of  the  Seychelles  and  tbs 
neighbooring  seas,  which  happened  in  those  seasons  to  visit  BmnatnL 
M.  Yalencieunes  describes  this  fish  as  being  poisonous,  and  prodnoDg 
effects  as  noted  above.  In  the  Straits  of  Malacca  Chg^eama  pet^bnU 
has  never  been  known  to  produce  bad  effects. 

Gen.  KowALAy  Valenciennes,  1847* 

Minute  teeth  in  the  jaws  and  on  the  pterygoid  bones;  toogm^ 
vomer  and  palatals*  toothless. 

EowALA  THORACATAy  Cuv.  and  Val. 

Russell,  CLXXXVI.  KowaK 

Clupea  kowal,  Biippell :  Neue  Wirbelth.  Fiache,  79. 1 

Kowala  thoracata,  Cuv.  and  Val.  XX.  363. 

Head  above  and  back  deep  blue  with  green  reflections ;  upper  third 
of  the  sides  silvery  sea-green ;  rest  of  the  body,  cheeks  and  operdcs 
shining  silvery  with  mother-of-pearl  reflections ;  upper  part  of  the  op»de 
pale  bluish  dotted  with  black ;  dorsal  and  caudal  pale  yellow  graenid^ 
sparingly  dotted  with  black,  particularly  towards  the  marg^ ;  in  sens 
individuals  a  vertical  elongated  blackish  spot  at  the  root  of  the  fire 
central  rays ;  rest  of  the  fins  white.  Tongue  and  inside  of  the  month 
minutely  dotted  with  black.    Iris  silvery,  orbital  margin  black. 

D  19,  C  19|,  A  21  or  22,  V  8,  P  15,  Br.  VI. 

Habit. — Sea  ofFinang. 

Coromandel,  Red  Sea. 

Total  lvngth  :  54  inch. 

The  length  of  the  head  is  ^  of  the  body,  \  of  the  total  length.  The 
horisontal  diameter  of  the  eye  slightly  exceeds  ^  of  the  lengdi  of  tks 
head ;  the  distance  across  the  forehead  is  f  of  the  diameter.  The  cys 
is  covered  by  a  thick  adipose  duplicature  with  a  vertically  elliptic  aper- 
ture over  the  circular  pupil ;  it  occupies  the  middle  of  the  dtstsaes 
between  the  muzsle  and  the  posterior  margin  of  the  operdc^  and  ber- 

*  Minute  teeth,  decidaovs  like  the  rest,  appear  on  the  palatals  of  the  twe  ipe* 
dea  described. 
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den  OD  the  profile*  The  figvre  of  Riusell  wpresents  the  eye  much  too 
emell,  probeUy  owing  to  the  adipote  fold  having  been  overlookod*  On 
the  mftoe  ot  each  of  the  posterior  frontai  bonee  appear  upwards  of 
11  backwards  radiating  lines.  In  the  indindusk  ezaimned  at  Finang 
there  i4>peared  from  six  to  eight  teeth  in  the  lower  jaw^  and  som^  on 
the  pahital  and  pterygoid  bones,  bat  none  in  the  upper  maziUaries, 
intcnnajdllaries,  nor  on  the  Tomer*  These  teeth  are  so  minute  that 
they  require  to  be  seen  through  a  leas  in  dried  specimens,  and  they 
are  so  very  deciduous  that  &eir  number  and  position  vary  not  only 
indiridually,  but  from  side  to  side.  The  scales  of  the  body  are  large, 
rounded,  very  thin  and  deciduous ;  those  of  the  back  and  upper  third 
of  the  sides  have  each  upwards  of  16  longitudinal  striw.  The 
aides  are  coTcred  by  1 1  longitudinal  series  of  scales,  of  which  there 
appear  to  be  upwards  of  45  in  the  longest  series*  There  are  35 
apiaes  on  the  abdQmkdal  profile^  the  scales  of  which  resemble  in  breadth 
those  of  die  species  of  PtlUma*  The  greatest  vertical  diameter  of  the 
body,  in  front  of  the  dorsal,  is  a  little  less  than  ^  of  the  total  length. 
The  dorsal  oeouiaes  the  middle  of  the  distance  between  the  muzzle  and 
tlie  root  of  the  caudal;  the  fourth  ray^  the  longest^  equals  the  extent  of 
the  baae,  which  is  |^  of  the  greatest  vertical  diameter  of  the  body*  The 
fin  is  half  covered  by  an  oblique  backwards  rising  series  of  scales  which 
ahaost  hide  the  last  raya*  The  caudal  is  deeply  cleft,  the  lobes  eacceed 
lij  ^  the  length  of  the  head.  The  scaly  anal  rays  are  very  short ;  the 
last  dightly  elongated ;  the  extent  of  the  base  b  }  of  the  length  of  the 
head;  its  distanoe  from  the  jroot  of  the  caudal  is  i  of  the  extent.  The 
wentrals  are  situated  opposite  the  centre  of  the  dorsal,  exactly  in  the 
aaiddfe  between  the  jTOot  of  the  first  pectoral  and  anal  rays;  their  length 
is  ^  of  the  head.  The  length  of  the  pectorals  is  }  of  the  head.  At 
finang  single  individuals  are  of  rare  oecnitenoe. 

KOWALA  LAVTA,  Csutor. 

Clupea  kowal,"^  Temm.  et  Schl^l:  Fauna  ^apon.  Pise.  235,  Tab* 

CVII.  Kg.  1. 

Anterior  half  of  the  head. above  greenish  grey. dotted  with  black; 

posterior  half  and  back  intense  glossy  blue ;  upper  half  of  the  sides 

golden  green ;  rest  of  the  body  shining  silvery  with  motheroof- 

*  C/ej^M  kofwalf  Riippell,  vide  Kawala  ihoraeata,  Cur.  and  Yd. 

8  B 
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pearl  reflections;  behind  the  upper  part  of  the  qierele  a  roimdfid 
yellowish  brown  spot  dotted  with  black,  from  which  proceeds  along  the 
upper  fourth  of  the  side  a  yellowish  brown  band,  terminating  at  lie 
upper  fourth  of  the  root  of  the  caudal ;  cheeks  and  opercles  shinii^ 
silreiy  with  golden  and  sky-blue  reflections ;  the  temples  minatdy  dotted 
with  black ;  dorsal  bright  gamboge,  anterior  and  upper  marg^  blackish; 
caudal  pale  greenish  yellow,  upper  and  posterior  mar^  blackish ;  rot 
of  the  fins  white.  Tongue  and  cavity  of  the  month  minutely  dotlcd 
with  black.    Iris  silvery,  orbital  margin  blackish. 

D  19,  C  19*,  A  16  or  18,  V  8,  P  15,  Br.  VI. 

Habit. — Sea  of  Finang. 
Japan. 

Total  length  :  6  inch. 

In  addition  to  the  colours  and  the  number  of  anal  rays  this  spedes 
presents  the  following  characters  distinguishing  it  from  K.  fkoraeeU. 
In  the  intermaxillaries  and  upper  maxillaries  appear  single,  widely  ^rs^ 
pointed  teeth ;  in  the  lower  jaw  from  8  to  12  such  very  Httle  lups\ 
those  on  the  palatal  and  pterygoid  bones  are  more  numerous,  but  abs 
with  irregular  intervals,  indicating  that  the  teeth  are  deciduoua.  All 
are  so  minute  that  they  cannot  be  seen  in  fresh  specimens,  and  in  diied 
ones  but  through  a  lens.  The  fifth  dorsal  ray,  the  longest,  is  less  than  \ 
of  the  greatest  vertical  diameter  of  the  body,  and  equals  the  extent  of 
the  base  of  the  fin ;  the  last  ray  is  a  little  elongated.  The  last  soil 
ray  is  also  a  little  elongated,  and  extends  halfway  to  the  root  of  As 
caudal.  The  ventrals  are  placed  more  forwards  than  in  JT.  thoraeaU; 
the  first  ray  commences  opposite  the  second  third  of  the  dorsal,  aad 
its  distance  from  the  first  anal  ray  exceeds  by  \  that  from  the  rootof 
the  first  pectoral  ray.  The  sides  are  covered  by  1 1  longitudinal  series  d 
scales,  the  longest  series  containmg  about  35  scales.  The  rest  of  te 
characters  noted  under  K.  thoraeaia,  are  predaely  the  aame  inthi 
present  species.  Two  indiriduals  exactly  similar,  except  in  the  nunher 
of  anal  rays,  occurred  together  at  Pinang  in  June  1844. 


Gen.  Alausa  (Alosa,  Cutier  1817)  ra^cieimet  1847* 

Small  dedduous  teeth  in  the  jaws ;  all  other  parts  of  the  moaA 
toothless. 
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Alausa  toli.  Cut*  and  Val. 

Alaosa  tdi.  Cut.  and  YaL  XX.  435. 

Ikaa  trdboh  or  trdbn  of  the  Malays. 

JduU.  Head  above,  back  and  upper  third  of  the  sides  light  green- 
ish grej  or  lead-coloured ;  the  scales  strongly  iridescent  silvery ;  their 
margins  dotted  with  black ;  rest  of  the  sides,  abdomen,  cheeks  and 
^leles  strongly  iridescent  silvery ;  dorsal  pale  lead-coloured,  in  some 
iadividaals  sparingly  dotted  with  black;  caudal  scaly,  pale  silvery; 
upper  lower  and  posterior  margin  minutely  dotted  with  black ;  rest  of 
the  fins  white.    Iris  mother-of-pearl,  orbital  margin  blackish. 

Or :  head  and  body,  instead  of  silvery,  shining  reddish  yellow  brass 
coloured ;  fins  pale  reddish  yellow.    Iris  brass  coloured. 

Ymmff*  Like  the  adult,  but  with  a  more  or  less  distant  blackish 
spot  behind  the  upper  part  of  the  gill-opening  and  an  indbtinct  vertical 
blackish  spot  at  the  root  of  the  five  central  rays  of  the  caudal;  upper 
half  of  dorsal  closely  dotted,  so  as  to  appear  blackish, 

D  18,  C  19f  A  19,  V  8,  P  15  or  16,  Br.  VI. 

Habit, — Sea  of  Pinang^  Malayan  Penineula,  Singapore. 

Borneo,    Java,    Sumatra,    Pondicherry,    River  Cavery, 

Bombay, 

Total  length  :  1  ft.  6  inch. 

The  length  of  the  head  is  contained  4|  times  in  the  total;  the 
diameter  of  the  eye  is  ^  of  the  length  of  the  head ;  it  occupies  the  upper 
third  of  the  head ;  the  distance  from  the  muzzle  is  ^  of  the  length  of  the 
head;  the  distance  across  the  arched  forehead  is  If  diameter.  The 
thick  adipose  fold  covering  the  eye  has  a  vertically  elliptical  aperture 
over  the  pupil.  The  first  dorsal  ray  is  excessively  short  and  situated  the 
length  of  one  diameter  of  the  eye  behind  the  anterior  third  of  the  total 
length.  The  fourth  and  fifth  are  the  longest,  2|  in  the  greatest  verti- 
cal diameter  of  the  body,  which  is  contained  3^  to  2}  times  in  the  total 
length.  The  upper  margin  of  the  fin  is  falciform ;  the  posterior  ray  a 
little  elongated ;  the  extent  of  the  base  is  i  of  the  length  of  the  head; 
The  eleventh  ray  is  exactly  in  the  centre  between  the  muzzle  and  the 
middle  of  the  root  of  the  caudal.  The  latter  is  deeply  deft  ;  the  lower 
lobe,  a  little  longer  than  the  upper,  is  a  little  less  than  the  greatest 
vertical  diameter  of  the  body.  The  extent  of  the  base  of  the  anal  slightly  • 

8  B  2 
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exceeds  that  of  the  dorsal ;  the  last  ray  is  a  little  elongated;  the  int 
ray  is  situated  at  equal  distance  from  the  root  of  the  eandal  and  the 
last  rentral  ray.  The  first  Tentral  ray  is  sitaated  In  the  centre  between 
the  muzzle  and  the  root  of  the  candal»  opponte  the  second  fasuih  of 
the  dorsal  ;*  the  length  of  the  fin  is  |  of  the  eandali  that  of  the  elon- 
gated, triangolaf  scale  (  of  the  longest  ray.  The  pectorals  ertend 
nearly  to  the  tentrals ;  their  length  is  )  of  the  head;  the  ekHagsted 
iadllary  scale  is  |  of  the  length  of  the  fin.  The  aides  are  cofcred  by 
15  longitudinal  series  of  scales,  of  which  there  are  39  or  40  between 
the  gill-opening  and  the  caudal.  By  these  characters  it  may  resbdily  be 
distinguished  from  a  closely  allied  species  i  Aknua  ilUka,  (Bnclifli. 
Ham.)f  Small  individuals  are  at  Pinang  veiy  numerous  dnmg  sB 
seasons ;  larger  ones  less  so,  although  by  no  means  scarce.  like  A,  iiUia 
in  Bengal,  the  present  species  is  by  the  English  of  the  Straits  Settle- 
ments denominated ;  Shad  or  SablefM,  and  is  equally  valued  for  Us 
flavour.  Both  are,  however,  somewhat  oily,  very  rich  and  bony.  JUmm 
toll  is  remarkable  as  forming  in  the  Indian  Archipelago  a  distinct  and 
important  branch  of  fishery,  principally  for  the  sake  of  its  roe.  It  is  the 
kind  of  ^<  ShoiT*  to  which  Mr.  Crawflird  re&rs  as  frequenting  the  gicat 


*  M.  Yalencieimet  referi  RmmU  No.  CXCV.  Kehe,  to  the  yoang  of  flia 
species,  bi^t  the  Tentral  fins  are  placed  very  ht  backimds,  opposite  tbe 
Ibattk  of  the  base  of  the  dorsal,    tf  therelMe  the  figaie  of  Basaall  is  eoncet,  it 
repMlbiits  a  species  dUfereat  from  A.  ioH. 

t  SiTK.  t  RasaeU  CXCVIIL  PaJMoA.— GftyNMOisfi  iU$ha,  BocbSB.  Hsb.  Stti 
882^  Tab.  Xl%.  Pig.  73  (Young.)^^to9^  paUuah,  Cav.  R.  A.  II.  320  (1).— Ob. 
panodon  ilitha^  Taylor ;  Gleanings  of  Scienee,  II.  Vl.^AknuapiJMah^  Cw.  aid 
Val,  XX.  432. — AIom  palasah,  Jerdon :  Madras  Jonm.  XV.  345.  (Bxd.  Syn. 
Gupea  indiea,  6ra7).-^The  number  of  fin  rays  is :  D  19,  C  Idf.  A  19,  T  8, 
V  14, 15  or  16,  Br.  VI.  It  has  19  longitudinal  series  of  sealea,  of  which  tiien  am 
47  to  49  betireen  the  gillpOpeniBg  and  the  candid.  Baofaaasa  HaniltoB  glicsf 
t}  26,  A  21,  probably  owing  to  his  having  ooaated  the  last  donUa  xays  se  afa^ 
Sir  John  BIdiardson  <|Q0toB,  not  without  donbt»  a  apeeimen  in  the  firitirii  M^ 
senaa  as  Atota  paUuahf  Rossall  198  ?  (Report  1845,  306).  Forty  seeks  fine  a 
longitttdinal  row,  and  tbei»  are  fifteen  rows  in  height;  **  the  pectorsls  leaeb 
to  the  ventrals,  which  are  attached  before  the  nuddle  of  the  dorsal.'^ 
meters  are  sufficient  to  prove  the  species  to  be  distinct  from  Russell's 
while  they  agree  with  Ahaua  toH,  Cmr.  and  Val.  But  Sir  J.  BiefaiFisOB 
P 16,  A  18,  V  15,  V  9. 
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lifer  ffiak  in  Sumatra,  and  of  which  the  dried  roe«  of  enonnons  aiie, 

eomtitates  an  article  of  oorameree.    (Crawford :  Hiat.  Ind*  Jrekipeh 

nu  440.— Bojle:  On  the  Produetian  ofldnghm,  76).  A  description  . 

ef  the  fishing  of  thia  spedea  is  giren  by  the  late  Mr.  Moor  in 

NUkm  of  ike  Indian  AreMpek^fo,  &c.  p.  29.    **  At  Bukit  Batu,*  a 

place  on  the  main  of  Sumatra  within  the  Strait  formed  by  the  island 

ef  Bankalisy  exists  an  eztensiye  fishery  well  known  in  this  part  of  the 

worid.    The  fish  which  is  the  object  of  it  is  called  in  the  Malayan 

kngoage:   TrAbu*    The  fish  itself  is  sufficiently  known  in  all  the 

neighbouring  seas  but  found  with  a  roe  only  here,f  which  makes  it 

certain  that  it  repairs  to  this  fsTOured  place  for  the  purpose  of  spawn* 

rag.    The  Tnihu^  about  a  cubit  long,  is  taken  in  3  and  4  fathoms 

water  on  a  mud  bank.    About  300  boats  are  engaged  at  all  seasons  in 

the  fishery  with  the  exception  of  four  days  during  dead  neap  tides. 

The  roes  are  an  article  of  trade  seaways,  and  the  dried  fishes  are  sent 

hto  the    interior  of  Sumatra.    The  Rajah  of  Siak  draws  a  revenue 

from  this  fishery  of  72,000  guilders  yearly,  receiTing  a  certain  duty 

upon  the  quantity  taken.    From  the  rate  and  amount  of  this  duty  it 

is  ascertained  that  the  quantity  of  fish  caught  yearly  amounta  to 

between  fourteen  and  fifteen  millions.    It  seems  a  little  remarkable  that 

the  spirit  of  European  monopoly  never  should  have  fastened  upon  so 

promising  an  object  of  gain.    The  fishery,  from  its  peculiar  nature,  is 

probably  quite  inexhaustible,  and  might  unquestionably  be  prodigbusly 

unproived  by  Eurt^ean  skill  and  industry,  and  this  too  not  only  without 

detriment^  but  probably  to  the  great  improvement  of  the  revenue  of 

the  native  prince,  as  well  as  the  essential  benefit  of  the  surrounding 

pqndation.'*    In  the  Malayan  markets  the  roe  is  called  "  TSlur  ikon,** 

the  fish-roe  ^par  excellence.*'  Like  the  preparation  of  fermented  fish  and 

shell-firii :  **  Be^Utehany**  it  is  largely  used  by  the  Malays  and  Chinese 

io  season  and  make  ^eir  food  palatable  and  it  is  no  less  a  favourite  rdish 

willi  Enrc^ieans.  W«  T.  Lewis,  Esq.  Resident  Counsellor,  Finang,  who 

lias  olmerved  the  process  of  preparation  in  Sumatra,  describes  it  as 

foDows.     The  fresh  roe  is  thoroughly  salted,  and  next  partially  dried, 

so  ss  to  retain  a  afight  moisture,  in  which  state  it  is  by  hundreds  closely 

♦  Oppoilte  to^  and*  little  to  the  toothward  of  MalsooB. 

't  That  is  to  say,  in  shoalsi  for  it  is  plentiful  at  Finang,  Malacca  and  Siagapore. 
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placed  in  casks,  and  thus  exported.  In  our  Malayan  Settlemenls  tbe  pke 
is  from  3  to  4  Spanish  Dollars  per  hundred*  The  dealers  there  eiport 
considerable  quantities  to  China,  after  haying  taken  the  precaution  to 
repack  the  roes  between  layers  of  salt,  and  to  sprinkle  them  vidi 
arrack.  To  dress  them,  they  are  soaked  for  about  half  an  hour  in 
water,  and  then  fried.  As  the  roe  appears  in  commerce,  it  is  of  n 
elongated  flat  shape,  measuring  from  6  to  8  inches  in  length,  about  2 
in  breadth,  and  f  of  an  inch  in  depth,  of  a  deep  amber  colour.  Ik 
single  eggs  are  larger  than  those  of  A.  ilisha^ 

Alausa  champil,  (Cut.  and  Yal.) 

(Icon.)  Clnpea  champil,  Gray :  111.  Ind.  Zool.  II.  PI.  91,  Fig.  5  and  6. 

Pellona  champil,  Cut.  and  Val.  XX.  324. 

Head  aboye,  back  and  upper  third  of  the  side  pale  sea-green,  spir- 
ingly  dotted  with  black  ;  rest  of  the  body  and  head  silyery  with  IQk 
reflections ;  from  behind  the  upper  part  of  the  operde  to  the  caudsia 
pale  longitudinal  lilac  band,  the  upper  margin  of  which  pale  silyoy; 
dorsal,  anal  and  caudal  yellowish  white,  the  two  first  with  a  blad[  dot 
at  the  root  of  each  ray ;  caudal  minutely  dotted  with  black ;  rest  of 
the  fins  hyaline.    Iris  silyery  with  lilac  reflections. . 

D  16,  C  19*.  A  18,  V  7,  P  11,  Br.  VI. 

Habit. — Sea  of  Pinang. 

Total  length  :  3^^  inch. 

The  length  of  the  head  is  •}•  of  the  total ;  the  horizontal  dianMtff 
of  the  orbit  is  a  little  less  than  \  of  the  length  of  the  head ;  the  dis- 
tance across  the  forehead  equals  the  diameter.  The  jaws  are  neait; 
equal ;  the  length  of  the  upper  slightly  exceeds  the  diameter  of  the  eye. 
There  are  no  teeth  in  any  part  of  the  mouth.  The  greatest  ycftical 
diameter  of  the  body,  in  front  of  the  dorsal  fin,  is  contained  3|  tiMi 
in  the  total  length.  The  sides  are  ooyered  by  11  longitudinal  aeries  of 
scales,  of  which  there  are  about  42  between  the  gill-opening  and  the 
caudal.  The  abdominal  line  carries  29  fine  species.  The  dorsal  eon- 
mences  a  little  in  front  of  the  centre  between  the  muade  and  the  not 
of  the  caudal ;  the  fifth,  the  longest  ray,  is  f  of  the  length  of  the  heid 
and  equal  to  the  extent  of  the  base.  The  upper  margin  b  stnught;  tk 
last  ray  a  little  elongated.  The  caudal  lobes  are  equal,  \  of  the  totsi 
length.    The  anal  commences  a  little  in  front  of  the  posterior  kfoA 
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of  the  distance  between  the  muzile  and  the  root  of  the  caudal ;  the 

length  of  the  longest  rays»  the  4th9  and  5th,  is  |-  of  the  5th  dorsal ; 

the  extent  of  the  base  slightlj  exceeds  that  of  the  dorsal.    The  first 

ventral  ray  is  situated  opposite  the  first  dorsal  ray,  a  little  nearer  the 

first  pectoral  than  the  first  anal  ray;  the  length  of  the  fin  is  i  of  that 

of  the  head.    The  length  of  the  pectorals  is  f  of  the  head.    Two 

individuals  of  eqnal  length  occarred  together  at  Pinang  in  October 

1843.    Both  strikingly  resemble  a  drawing  of  Buchanan  Hamilton's 

duplicate  series,  marked  in  Buchanan's  hand  writing :  "  Clupea  champil, 

BJ*  This  drawing  is  eyidently  the  original  of  the  indifferent  copy  in  the 

Ittustr.  of  Indian  Zool,^  which  is  the  foundation  of  Pellona  ehampil. 

Cut.  and  Yal.    It  is  one  of  the  few  drawings  which  Buchanan  has 

omitted  to  describe  in  his  work  upon  the  fishes  of  the  Ghmges, 

6kn.  Engraulis,  (Cuvier  1817)  Falenciennea  1848. 

Mouth  cleft  far  behind  the  eyes;  muzzle  projecting,  pointed; 
ethmoid  bone  advancing  in  front  of  the  jaws ;  intermaxillaries  soldered 
to  the  maxiUaries,  hid  beneath  the  muzzle ;  vomer  narrow  with  a  few 
teeth  on  the  anterior  part ;  palatals  and  pterygoids  narrow,  bristlmg 
with  minute  teeth,  or  rough ;  gill-opening  very  large ;  body  rounded  or 
Bompressed  Uke  a  knife-blade ;  abdomen  trenchant  or  toothed. 

Engratilis  brownii,  (Gmelin). 

^'Menidia,  corpora  subpellucido,"  Brown:  Jamaica  141,  Tab.  XLY. 

,  Fig.  3. 

Aifientina,  Gronov.  Zoophyl.  112,  No.  350. 
Atherina  japonica,  Honttuyn :  Act.  Haarl.  XX.  340  ? 
Atherina  brownii,  Linn^ :  Syst.  1397. 
Atherina  australis,  White :  Voyage,  196,  Fig.  1. 
Atherina  (Clupea)  brownii,  Bloch-Schneider. 
Stolephore  commersonien,  Lac6p.  Y.  382,  Tab.  XII.  Fig.  1. 
Clupea  Tittargentea,  Lac^p.  Y.  424,  458,  461,  (Excl.  Sjfn.) 
JEtoasel  CLXXXYII.  Nattoo. 
Atherina  menidia,  Shaw  Y.  131. 
Commenonian  Atherine,  ibid,  Fl.  113,  Fig.  1. 
Atherina  japonica,  Shaw  Y.  132  7 
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EngranUs  (Stole^oiecoaunenoniea),  Car.  R.  A.  IL  (1817,)  175.  (). 

<1829,)  323. 0* 
Engnmlis  alba%  Swuiison  IL  293. 

Engnnlia  eommenaiuAiiiu.  BiduurdBon :  Beport  18459  308. 

•Deseript  of  amm.  201,  F«.  149'  ?  ibid,  305,  309. 

Engranlia  fiudata.  Car.  and  YaL  XXIL  43. 

Engravlis  bromui.  Cur.  and  YaL  ibid,  41. 

EngranUa  oommersonii,  Blaeker :  Yeiii.  Batar.  Gko.  XXIL  6. 

B](inga  ayer,  or  Bidah  of  the  Malays. 

Head  idKrre  light  gieemah  grey,  a  large  oval  blackiah  spot  ocnipjiig 
ike  posterior  half;  back  pale  sea-green  or  greenish  grey ;  ndei  md 
abdomen  transparent  greenish  bnff,  or  grey  with  reflections  of  mothflr-^i 
pearl;  from  the  upper  third  of  die  ^-opening  to  the  root  of  theeudil 
a  broad  longitudinal  silvery  band ;  cheeks  and  operdes  shining  sBTerf, 
the  latter  above  dotted  with  black ;  candal  pale  yellow,  dotted  wSk 
black,  rendering  the  posterior  margin  blackish ;  rest  of  the  fins  hjiliBe. 
Iris  silvery,  orbital  margin  blackish. 

D  14,  15  or  16,  C  19f,  A  20  or  21,  V  7,  P  15  or  16,  Br.  XI. 

HAniT.— jStffl  and  esiuariu  of  Malayan  Pemnnda  and  Islandi. 

China  sea.  New  Zealand,  Madnra,  Java,  Sumatra,  Bon- 
bay,  Coromandel,  Bay  of  Bengal,  Gangetic  estuaries,  I^ 
of  France,  Australia,  New  York,  Havanah,  Janttcii 
Yera  Cru^  Martinique,  Barbadoes^  St.  Christopher, 
Bio  Janeiro. 

ToTAX.  XiVNGTH :  6  iuch. 

The  head  is  |  of  the  total  length ;  the  horizontal  diameter  of  die  qe 
is  contained  3|-  times  in  the  length  of  the  head ;  At  diittanBe  acress  the 
forehead  equals  one  diameter ;  the  greatest  vertical  diameter,  inlienksf 
the  dorsal,  is  ^  less  than  the  length  of  the  head.  The  body  is  covered  bj 
7  longitudinal  series  of  demduous  scales,  of  which  there  are  from  S5  te  38 
on  the  third  series.  On  the  anterior  twelve  scales  of  this  aeries  appHn 
the  lateral  .line  which  oonsists  of  a  linear  central  tnbe,  wfaieli  disifpssis 
or  becomes  indistinct  on  the  vest  of  thescales.  ThektterarediapbBBiB^ 
rhomboidal,  with  their  horizontal  diameter  \  of  the  vertical.  The  dond 
commences  nearly  in  the  middle  between  the  mnssle  and  the  eestierf 
the  posterior  margin  .of  the  candal;  the  anal  commeneeB  opposite  the 
posterior  third  of  the  dorsal.    The  Tentids  are  aitnated  in  the  wU* 
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between  the  pectorab  and  the  anal.  The  caudal  is  deeply  deft ;  the 
length  of  each  lobe  equals  that  of  the  head.  In  the  Straits  of  Makcca 
as  in  the  mouths  of  the  Ganges,  this  species  is  astoundingly  numerous 
It  all  seasons.  Two  to  three  inches  is  the  usual  length,  five  to  six  are 
?eiy  rarely  seen.  In  fine  weather  swarms  may  be  seen  swimming  near 
the  water's  edge,  and  making  yery  short  leaps  closely  above  the  surface 
of  tl^e  sea.  As  Russell  observes,  they  are  highly  valued  for  their  deli« 
cate  flavour  when  fried.  In  Java,  Sumatra  and  the  Straits  of  Malacca, 
large  quantities  are  presQpred  both  for  home  consumption  and  exports* 
tion  to  China  and  India.  The  delicious  condiment  is  famed  under 
the  denomination  of  "  Bed-Jisk"  (Ikan  nUrah  of  the  Malays,)  or 
"  Malaeea-fah^**  and  is  used  as  a  relish.  The  following  mode  of  pre- 
paration,  as  practised  at  Bencoolen  and  Malacca,  has  been  communicated 
by  W.  T.  Lewis,  Esq.  Asst.  Bes.  Counsellor,  Finang.  After  the  heads 
have  been  removed,  the  fishes  (those  of  middling  size  are  preferred), 
are  deansed,  salted  (in  the  proportion  of  one  to  eight  parts  of  fish), 
and  deposited  in  flat  glazed  earthen  vessels*  In  the  latter  they  are  for 
three  days  submitted  to  pressure  by  means  of  stones  placed  on  thin 
boards  or  dried  plantain  leaves.  The  fishes  are  next  freed  from  salt 
and  saturated  with  vinegar  of  Cocoa  Palm  toddy,  after  which  are  added 
powdered  ginger  and  black  pepper  (the  latter  mostly  entire),  and  some 
brandy  and  powdered  "  Bed  rice."  After  having  been  kept  for  three 
days,  a  little  more  vinegar  is  added  before  placing  the  fishes  in  well  closed 
jars  or  bottles.  They  should  be  kept  four  or  five  months  before  being 
used.  The  expense  of  a  quart  bottle  of  the  condiment  is  about  30 
Cents,  the  selling  price  one  Spanish  Dollar.  *'  Red  rice"  is  the  variety 
of  Orysa  satwa  called  glutinosa  (pUut,  or  bra$  sepUut  of  the  Malays) 
steeped  in  an  infusion  of  CochineaL  In  the  Straits  Settlements 
red  rice  is  imported  from  China,  and  sells  at  the  rate  of  10  Cents  of  a 
Dollar  per  ft.  The  Chinese  settlers  in  the  Straits  prepare  a  similar 
red  condiment  with  slices  of  PolynenuM  indieus  and  P.  tetradactylM 
and  alse  prawns. 
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(Setipinna,  Swttinsotif  1839. — ^Telara,  FaL  1848. — Anterior  pee- 

toral  ray  elongated,  filamentous), 

Engraulis  brbviceps,  Cantor. 

Head  and  body  reddish  golden  or  brass  colour,  back  sparingly  dotted 
with  black ;  fins  reddish  yellow,  like  the  body,  but  not  metallic ;  aDt^ 
rior  half  of  upper  dorsal  margin,  and  the  posterior  caudal  margin  broadlj 
brimmed  with  black ;  posterior  fifth  of  the  anal  margin  equally  so.  Iiis 
reddish  golden. 

D  1/16,  C  19t,  A  63,  V  7,  P  13,  Br.  XVI— XVI. 

Habit. — Sea  of  Pinang, 

Total  length  :  9i  inch. 

The  head  is  strikingly  short ;  the  distance  from  the  muzsle  to  tKe 
upper  part  of  the  posterior  margin  of  the  opercle  is  contained  8f  dmo 
in  the  total,  (measured  to  the  occiput,  it  is  -J^  of  the  total.)  The  boii- 
zontal  diameter  of  the  eye  is  ^  of  the  length  of  the  head ;  the  distance 
across  the  forehead  is  a  little  less  than  two  diameters.  The  greatest 
rertical  diameter  of  the  body,  in  front  of  the  dorsal,  is  ^  of  the  total 
length.  The  dorsal  commences  in  the  centre  between  the  muzzle  and  the 
root  of  the  caudal ;  the  first  soft  ray  is  preceded  by  a  short  straD^ 
spine.  The  anal  commences  in  front  of  the  dorsal,  opposite  the  aeoood 
third  of  the  total ;  the  extent  of  the  base  of  the  anal  is  2|^  in  the  total. 
The  upper  caudal  lobe  is  truncated.  The  ventrals  are  situated  in  tb 
centre  between  the  first  ray  of  the  pectorals  and  the  anal.  The  first 
pectoral  ray  is  a  little  less  than  2f  times  in  the  total  length ;  it  does  not 
reach  the  middle  of  the  anal.  The  second  pectoral  ray  slightly  ezeeeds| 
of  the  first.  This  species  nearest  approaches  J^.  telara,  (Buchan.  Hainil* 
ton).    A  single  individual  was  observed  at  Pinang  in  August  1844. 

Engraulis  taty,  Cuv.  and  Val. 

Engraulis  taty,  Cuv.  and  Val.  XXI.  60. 

Head  above  and  back  greyish  green  or  greenish  slate  colour,  ^- 
ingly  dotted  with  black ;  sides  above  the  lateral  line  pale  silvery  grees; 
the  rest,  abdomen,  cheeks  and  opercles  silvery;  dorsal,  caudal  and  anil 
yellow ;  ventrals  and  pectorals  hyaline ;  in  some  the  posterior  cindal 
margin  blackish.     Iris  silvery,  orbital  half  bluish  black. 

D  1/14,  C  19|,  A  52  to  56,  V  7,  P  16,  Br.  XIII— XIII. 
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Habit. — Sea  of  Pinang^  Malayan  Peninsula, 
Malabar,  Pondicherry. 

Total  length  :  6  inch. 

Measured  to  the  upper  part  of  the  posterior  margin  of  the  opercle, 
the  length  of  the  head  is  contained  6f  times  in  the  total,  (to  the  occiput 
it  is  9f  in  the  total.)  The  horizontal  diameter  of  the  eye  is  ^  of  tho 
length  of  the  head ;  the  distance  across  the  forehead  is  1^  diameter* 
The  greatest  vertical  diameter  of  the  body,  in  front  of  the  dorsal,  is  4^ 
in  the  total  length.  The  dorsal  commences  a  little  in  front  of  the  middle 
between  the  muzzle  and  the  root  of  the  caudal.  The  anal  commences 
opposite  the  centre  of  the  dorsal ;  the  extent  of  the  base  is  2f  in  the  total 
length.  The  ventrals  are  situated  in  the  centre  between  the  first  pec- 
toral and  the  fifth  anal  ray.  The  upper  caudal  lobe  is  truncated.  The 
first  pectoral  ray  is  If  in  the  total  length :  it  reaches  to  the  posterior 
third  of  the  anal ;  the  second  pectoral  ray  is  3^  in  the  length  of  the 
first.  Single  individuals  occur  at  Pinang  at  all  seasons,  and  are  eaten 
either  fresh  or  dried  by  the  natives. 

(Thkissa,  Bafin*  1815. — Maxillaries  greatly  elongated,) 
Engraulis  mystax,  (Bloch-Schneider). 

Clupea  mystax,  Bl.  Schn.  426,  No.  14,  PI.  83. 

Thryssa  mystax,  Cuv.  R.  A.  II.  323  ('). 

Thryssa  mystax,  Richardson :  Report,  1845,  309  {Excl,  Syn.  Clupea 

malabarica  and  Poorawahf  Russell,  189?) 

Engraulis  mystax,  Cuv.  and  Val.  XXI.  ^7> 

Head  above  and  back  dark  bluish  green ;  lighter  silvery  on  the  sides 
above  the  lateral  line ;  behind  the  upper  part  of  the  gill-opening  a  trian- 
gular spot,  composed  of  horizontal,  black,  dotted  lines,  downwards  in- 
creasing in  length ;  rest  of  the  sides  and  abdomen  silvery  white ;  cheeks 
and  operde  silvery  with  golden  reflections ;  dorsal  and  caudal  whitish 
yellow,  marginal  half  minutely  dotted  with  black;  rest  of  the  fins 
whidsh  transparent.     Iris  silvery,  orbital  margin  bluish  black. 

D  1/13,  C  19f,  A  37,  38  or  39,  V  7,  P  14,  Br.  XII. 

Habit. — Sea  of  Pinang,  Malayan  Peninsula,  Singapore. 

Bombay,  Malabar,  Coromandel,  Gangetic  estuaries. 

Total  length  :  8  mch. 

8  c  2 
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The  length  of  the  head  is  |  of  the  total  The  horuoDtal  dimietar 
of  the  eye  is  ^  of  the  length  of  the  head ;  the  distance  acroes  the 
forehead  is  1^  diameter.  The  greatest  yertical  diameter,  in  front  of  Che 
dorsal,  is  ^  of  the  total  length.  The  upper  jaw  extends  beyond  tlie 
root  of  the  pectorals.  The  dorsal  commences  a  little  behind  the  eentie 
of  the  distance  between  the  mnzzle  and  the  root  of  the  candsl  is. 
The  caudal  lobes  are  equal,  pointed,  and  as  long  as  the  head.  ThesnaL 
commences  opposite  the  posterior  third  of  the  dorsal ;  the  extent  of  its 
base  is  contained  about  3|  times  in  the  total  length.  The  Tentnb 
commence  nearer  the  pectorals  than  the  anal,  their  distance  from  tlie 
symphysis  of  the  lower  jaw  is  2}  in  the  total  length.  The  pectorals  sis 
\  shorter  than  the  head ;  placed  in  contact  with  the  sides,  their  spa 
extends  to  the  last  ray  of  the  rentrals.  At  Pinang  single  individuals  ooeor 
at  all  seasons  and  are  eaten  by  the  natives.  Sir  John  Richardson  eoa- 
siders  Clupea  malahariea^  Bloch.  (PL  432.-^Bl.  Schn.  p.  425)  sad 
Poorawah,  Russell,  GLXXXIX,  to  be  identical  with  the  present  spedo. 
But  according  to  the  description  of  EngrauUs  malabarieeif  (Cnv.  sad 
Val.  XXL  63,  PI.  609)  the  upper  jaw  extends  very  little  beyond  the 
margin  of  the  opercle,  and  does  not  extend  as  far  as  the  pectorals,  ssd 
the  latter  barely  touch  the  root  of  the  ventrals.  The  figure  of  Poors- 
wah  is  scarcely,  correct  enough,  nor  the  description  (Russell,  p.  7%) 
sufficiently  explidt  to  determine  the  spedes. 

Dr.  Bleeker  has  described  a  new  species  under  the  inadmisfflblensxDe 
of  Thtyssa  porava,  which  he  with  doubt  refers  to  Poorawah,  Rossell 
GLXXXIX.  (Bleeker:  Bijdrage  tot  lehth.  Fauna  van  Madura,  in: 
Ferh.  Batav»  Qenoot9,  XXIL  p.  14.) 

Engravlis  purata,  (Budban.  Hamilton). 

Russell  CXC.  Peddah  Poorawah. 

Clupea  purava,  Buehan.  Hamilt.  238,  382. 

Thrissa  (Pedda  Poorawah)  Guv.  R.  A.  IL  323  (^. 

Thrissa  megastoma,  Swainson,  II.  293. 

Engraulis  purawa.  Guv.  and  Val.  XXI.  65. 

Head  above  and  back  dark  blnish  green ;  lighter  silvery  above  the 
lateral  line ;  rest  of  the  sides,  abdomen,  cheeks  and  operdes  sflwiji 
fins  coloured  like  those  of  E.  mystaw.  Iris  silvery ;  orhitsl  wug^ 
blnish  black. 

D  1/13,  C  19t,  A  43,  46  or  46,  V  7,  P  14,  Br.  XIL 
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Habit. — Sea  of  Pinang. 

Coromandel,  Gangetic  estuaries,  Java,  Madura. 

# 

Total  lvngth  :  8  inch. 

The  length  of  the  head  is  \  of  the  total.  The  horizontal  diameter 
of  the  eye  is  contained  A\  times  in  the  length  of  the  head,  the  distance 
across  the  forehead  is  \\  diameter.  The  greatest  vertical  diameter,  in 
front  of  the  dorsal  slightly  exceeds  ^  of  the  total  length.  The  mazillaries 
are  narrower  and  longer  than  in  E,  hamiltoni,  where  they  reach  to  the 
root  of  the  first  pectoral  ray ;  in  the  present  species  they  reach  to  the 
root  of  the  posterior  pectoral  ray.  The  dorsal  commences  a  little  in 
front  of  the  centre  between  the  muzzle  and  the  root  of  the  caudal ; 
the  anal  commences  in  the  centre  of  that  space,  opposite  the  middle 
of  the  dorsal.  The  extent  of  the  base  of  the  anal  is  i  of  the  total 
length.  The  caudal  lobes  are  equal,  pointed,  and  as  long  as  the  head. 
The  pectorals  are  a  little  shorter.  The  yentrals  are  situated  a  little 
nearer  the  pectorals  than  the  anal.  At  Pinang  this  species  appears  to 
be  of  uncommon  occurrence. 

Gen.  Coilia,  (Gray,  1831.*)     Cuv.  and  Val.  1848. 

(Trichosoma,  Trichosomxts,  Swainson,  1839. — ChoetomuSi 

McClelland,  1843.) 

Gape  wide ;  giU-opening  very  open ;  muzzle  projecting,  supported  bj 
the  ethmoid  bone ;  upper  maxillaries  free,  projecting  beyond  the  opercle, 
and  in  some  species  reaching  the  root  of  pectorab ;  dorsal  placed  on 
the  anterior  part  of  the  back ;  body  elongated,  compressed,  taperiog  to 
a  pointed  tail ;  anal  joining  the  caudal,  elongated,  low,  but  in  one  species 
tail  shortened  and  caudal  widened,  rounded ;  above  the  pectoral  two 
groups  of  filaments,  parting  from  a  common  base ;  in  general  characters 
like  Enffraulis  (Tkrissa),  but  the  anterior  pharyngeals  are  more  dis« 
tinctly,  though  minutely,  toothed. 

*  Zoo/.  Mite.  9.— Mr.  Gny*!  characters  are :  **  Bodj  tapering,  compraned ; 
dond  fin  thort,  over  the  ventrals ;  anal  and  oaadal  fin  united ;  pectoral  fini  small ; 
isyi  fife ;  three  apper  loDg  and  free ;  rest  of  the  oharacters  like  Thmsa**' 
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COILIA  RVYNALDI.  GuT.  End  Val 

Coilia  reynaldi,  Cut.  and  Val.  XXI.  81.  (Young.) 
Adult.  Pale  golden  throughout ;  head  above  and  hack  sparingly 
dotted  with  black ;  from  the  middle  of  the  gill-opening  towards  the 
tail  a  series  of  distant  rounded  spots  of  shining  or  burnished  gold ;  in 
some  individuals  a  second  shorter  series  from  the  root  of  the  pectorals 
to  opposite  the  anterior  third  of  the  anal ;  fins  reddish  yellow ;  upper 
half  of  dorsal  sparingly  dotted  with  black,  caudal  and  margin  of  the 
anal  blackish.  Iris  golden,  orbital  half  black ;  pupil  circular,  but  the 
aperture  of  the  adipose  orbital  membrane  horizontally  elliptic* 

IV 

D  1/15,  C  11,  A  107  to  116,  V  7,  P-jj.  Br.  X. 

Habit. — Sea  and  estuaries  of  Pinang,  Malayan  Peninsula^  Sti^ 

poff. 
Rangoon. 

Total  length  :  7  inch. 

The  length  of  the  head  is  \  of  the  body,  the  caudal  not  iDclnd- 
ed,  or  6^  in  the  total.  The  horizontal  diameter  of  the  eye  is  | 
of  the  length  of  the  head ;  the  distance  across  the  forehead  is  1} 
diameter.  The  upper  maxillaries  reach  but  halfway  between  the  angle 
of  the  lower  jaw  and  the  root  of  the  pectorals.  The  greatest  Tectiesl 
diameter,  in  front  of  the  dorsal,  is  contained  from  5^  to  5f  times  in  the 
total  length.  The  dorsal,  preceded  by  a  short,  strong  spine,  commences 
a  little  in  front  of  the  second  fourth  of  the  total  length ;  the  first  diridcd 
ray  (the  fifth  of  the  fin,)  terminates  in  a  filament,  which,  however,  from 
its  slendemess  is  frequently  broken.  The  ventrals  are  situated  oppo> 
site  the  commencement  of  the  dorsal,  a  little  nearer  the  pectorals  thn 
the  anal.  The  latter  commences  a  little  behind  the  dorsal,  at  the 
second  third  of  the  total  length.  The  extent  of  the  base  of  the  anal  is 
If  in  the  total  length,  in  which  the  distance  from  the  muzzle  is  2}. 
The  four  pectoral  filaments  are  contained  3}  times  in  the  total  length 
and  reach  a  little  behind  the  commencement  of  the  aual ;  the  second  ny 
is  divided  in  two,  the  other  three  are  simple.  The  length  of  the  pectord 
rays  does  not  exceed  |  of  the  head.  The  caudal  is  pointed.  M 
Pinang  single  indiyiduals  occur  at  all  seasons,  and  like  the  rest  of  the 
Clujoeoida,  are  eaten  by  the  natives  either  fresh  or  dried. 


J 
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Gen.  Ghatoessus,  Cuvier,  1829. 

Mouth  small,  without  teeth ;  muzzle  projecting ;  on  the  upper  jaw 
a  notch  and  a  corresponding  tubercle  on  the  lower ;  the  superior  combs 
of  first  branchial  arches  unite  with  those  of  the  opposite  side,  forming  a 
pennated  point  under  the  palate;  body  shorty  deepi  oval;  in  some 
species  the  posterior  dorsal  ray  elongated. 

Ghatoessus  chacunda,  (Buchan.  Ham.) 

CInpanodon  chacunda,  Buchan.  Ham.,  246,  383. 

Ghatoessus  chacunda,  Guy.  and  Yal.  XXL  111. 

Head  above  and  back  sea-green,  minutely  dotted  with  black ;  sides 
and  abdomen  silvery  or  pale  golden ;  the  centre  of  the  scales  of  the  upper 
third  of  the  sides  minutely  dotted  with  black,  forming  five  very  pale 
blackish  longitudinal  lines ;  behind  the  upper  part  of  the  opercle  a  large 
black  spot ;  cheeks  and  opercles  golden  ;  caudal  yellow,  sparingly  dotted 
with  black  ;  rest  of  the  fins  hyaline  whitish  ;  dorsal  dotted  with  black. 
Iris  golden  dotted  with  black. 

D  19,  G  19^,  A  20,  V  7,  P  15,  Br.  VI. 

Habit. — Sea  of  Pinang^  Malayan  Peninsula, 

Moluccas,  Java,  Malabar,  Gangetic  estuaries. 

Total  length  :  6  inch. 

The  length  of  the  head  is  contained  4f  times  in  the  total.  The 
horizontal  diameter  of  the  eye  is  j^  of  the  length  of  the  head ;  the 
distance  across  the  forehead  slightly  exceeds  one  diameter.  The  greatest 
vertical  diameter,  in  front  of  the  dorsal,  is  2f  in  the  total  length.  The 
body  is  covered  by  13  longitudinal  series  of  scales,  the  horizontal  diameter 
of  which  is  about  \  of  the  vertical.  A  series  between  the  gill-opening 
and  the  caudal  contains  from  36  to  39  scales.  The  dorsal  occupies  the 
last  of  the  anterior  half  of  the  total  length ;  the  fourth  ray,  the  longest, 
equals  the  extent  of  the  base,  which  is  f  of  the  head ;  the  last  ray  is  \ 
of  the  fourth.  The  caudal  is  deeply  cleft ;  the  posterior  margin  of  each 
lobe  is  arched ;  the  length  is  3^  in  the  total.  The  first  ray  of  the  anal 
is  placed  at  equal  distance  from  the  first  ventral  and  the  root  of  the 
eaudal ;  the  fin  is  very  low ;  its  extent  equals  that  of  the  dorsal.  The 
▼entrals  are  placed  opposite  the  middle  of  the  dorsal.  The  pectorals 
are  f  of  the  length  of  the  head.  Single  individuals  occur,  but  rarely, 
at  Pinang. 
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SUBORDO  PHYSOSTOMI  APODES. 


FAM.  MURiENOID^. 

Gen.  Conger.  Cuvier,  1817. 

(MuRANB8oz»  MeCleUaHd,  1843.*) 

The  dorsal  commences  very  near,  or  even  aboTC  the  pectorals ;  in  aB 
species  known  the  upper  jaw  is  the  longer. 

Conger  talabon,  Cuyier. 

Ruasel,  XXXVIII.  Tala  Bon. 

Conger  (Mursena)  talabon,  Cav.  R.  A.  350.  (*). 

Mursenesox  lanceoIata»  McClelland,  Calc.  Joum.  Nat.  Hist.  lY.  409. 

Mareenesox  exodon,  McClelland,  ibid. 

Mur&nesox  serradentata,  (Russell,  XXXVIII.)  McClelland,  ibid. 

Mursenesox  exodentata,  McClelland,  Calc.  Joum.  Nat.  Hist.  Y.  180i 
PL  VIII.  Fig.  4,  and  page  210,  "P^.  FI.  Fig.  3"  {errmm 
reference)* 

Mursenesox  lanceolata,  McClelland,  ibid,  181  **PL  FL  Fig,  3" 
(erroneoKS  reference)  and  page  210,  **PL  FL  Fig.  S"  (errwem 
reference). 

Mursenesox  serradentata,  McClelland,  ibid.  210.  . 

Conger  talabon,  Bleeker :  Verb.  Batav.  Gen.  XXII.  6* 

Head  above,  back  and  sides  above  the  lateral  line  golden  greenisli- « 
brownish-olive,  minutely  dotted  with  black ;  upper  lip,  cheeks,  operda 
and  lower  half  of  the  sides  lighter  golden  olive ;  under  lip,  throat  and 
abdomen  milk-white;  dorsal,  caudal  and  posterior  half  of  analpsk 
olive,  transparent,  minutely  dotted  and  edged  with  black ;  anterior  Uf 
of  anal  transparent  white ;  pectorals  transparent  yellowish.    Iris  goUes. 

Toung  individuals,  frequenting  estuaries,  are  of  darker,  less  goUen 
colours. 

*  "  Ahwnce  tf  tttbrnUar  nosMW  is  ghren  as  a  eharacter  dittingaiaKiwg  ifc'^ 
n§90M  from  Conger,    The  character,  however,  is  faicorrect,  as  In  aU  the 
species  of  Mr.  McQellaad  the  ant^r  apertures  of  the  nostrils  are 
a  tnbe,  which  is  very  distiact  in  the  living  fish. 
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11,  >P16,  Br.  XV. 


D  238  to  286, 1 
G  9  to  11,  > 
A  151  to  129,  J 


398  to  426 

Habit. — Sea  and  estuaries  of  Malayan  Peninsula  and  Islands, 

Coromandel,  Tenasserim,  Coast  of  Arracan,  Baj  of  Bengal, 
estuaries  of  the  Ganges,  Sumatra,  Java,  Madura. 

Total  length  :  7  ft.  5  inch. 

The  general  form  of  the  body  is  cylindrical,  the  anterior  half  slightly 
compressed,  the  posterior  more  so  and  tapering ;  the  head  is  elongated 
conical,  terminating  in  a  narrow  rounded  muzzle  near  which  in  the 
upper  jaw  appears  a  wide  notch,  which  receives  the  long  conical  teeth 
near  the  symphysis  of  the  lower  jaw.  The  length  of  the  head,  mea- 
sured to  the  gill-opening,  is  ^  of  the  body,  not  including  the  caudal, 
which  latter  varies  from  •{-  to  -}-  of  the  length  of  the  head.  The  dis- 
tance from  the  muzzle  to  the  anterior  margin  of  the  orbit  varies  from 
^  times  in  to  ^  of  the  length  of  the  head.  The  distance  across  the  notch 
of  the  upper  jaw  is  ^  of  the  horizontal  diameter  of  the  orbit ;  between 
the  anterior  margins  of  the  orbit  it  is  f ,  between  the  posterior  margins, 
it  equals  the  horizontal  diameter  of  the  orbit.  The  latter  is  5,  or  a  little 
less  than  |  of  the  distance  from  the  muzzle  to  the  anterior  margin  of  the 
orbit.*  The  latter  margin  is  situated  in  front  of  the  centre  of  the  dis- 
tance between  the  muzzle  and  the  angle  of  the  mouth,  which  distance 
is  a  little  less  than  i  of  the  length  of  the  head  to  the  gill-opening. 
The  anterior  aperture  of  the  nostrils  is  oval,  provided  with  a  short,  yet 
very  distinct  tube ;  it  is  situated  immediately  above  the  lip,  at  the 
termination  of  the  notch,  a  little  in  front  of  the  centre  between  the 
muzzle  and  the  anterior  margin  of  the  orbit.  The  posterior  aperture 
is  linear,  or  more  elongated  oval  than  the  anterior,  with  the  margin 
slightly  raised,  but  not  tubular ;  it  opens  a  little  in  front  of  the  eye  at 
a  distance  from  the  anterior  aperture  equal  to  that  of  the  latter  from 
the  muzzle.    On  each  side  of  the  crown  of  the  head,  a  little  farther 

*  In  the  larger,  upper  figure  of  the  head  in  Cale,  Joum,  of  Nai,  Hist,  V.  PI. 
VIII.  Fig.  A,  the  eye  is  represented  too  small ,  and  ia  placed  too  far  back ;  in  the 
tmaller  figure  the  eye  is  correctly  placed,  bat  the  gill-opening  is  much  too  near  the 
ngle  of  the  month.  These  disproportions  materially  affect  the  position  of  the 
dorsal  and  pectoral  fins  m  the  figure. 

8  D 
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back  than  the  angle  of  the  month,  appears  a  transversal  series  of  8  to 
10  pores;  from  the  middle  of  each  series  proceeds  forwards  another 
shorter,  longitudinal  one,  consisting  of  3  to  5  pores.  The  distance 
from  the  muzzle  to  the  angle  of  the  mouth  is  one  longitudinal  diameter 
of  the  eye  less  than  one  half  of  the  length  of  the  head.  The  lips  are 
thin,  membranous,  and  closely  adhering  to  the  jaws.  In  the  npper 
jaw  appear  three  very  close  series  of  small  conical  teeth  with  the  apex 
compressed  and  trenchant.  The  external  series  is  excessiTcly  minute, 
and  extends  from  the  angle  of  the  mouth  to  beneath  the  middle  of  the 
eye ;.  the  teeth  of  the  second  are  about  double  the  size  of  the  former, 
with  which  they  are  in  close  contact,  but  they  extend  farther  forwards 
to  between  the  nasal  apertures,  where  they  coalesce  with  the  extenul 
series  of  the  teeth  of  the  vomer ;  the  third,  internal,  series  consists  of 
excessively  minute  conical  teeth,  distant  among  themselves  and  a  litde 
removed  from  the  second  series ;  they  extend  as  far  as  the  external 
series.  Immediately  in  front  of  the  notch  the  muzzle  forms  a  smali 
round  space,  the  margin  of  which  is  armed  with  4,  5,  or  6  Hsltuii 
conical  teeth,  which  are  about  ^  of  the  diameter  of  the  eye.  From 
the  middle  of  the  muzzle  commences  a  short  single  series  of  6  or  7 
small  conical  teeth ;  which,  as  they  continue  along  the  middle  of  the 
vomer,  become  distant,  much  longer,  compressed  towards  the  apex  and 
with  trenchant  margins.  The  number  of  these  teeth  varies  with  sge 
from  7  to  15,  of  which  the  longest  are  about  \  of  the  diameter  of  the 
eye.  In  young  individuals  the  two  or  three  posterior  ones  ar«  mocfa 
compressed  and  tricuspidate.  From  the  first  long  tooth  commences  a 
single  close  series  of  teeth  which  continue  on  each  side  of  the  vomer, 
but  join  each  dther  a  little  behind  the  central  series,  which  terminates 
between  the  eyes.  The  marginal  teeth  of  the  vomer  are  a  little  larger 
than  the  middle  series  of  the  jaw  which  they  resemble  in  form.  The 
lower  jaw  is  much  shorter  than  the  upper :  the  symphysis  is  widen- 
ed into  a  small  rounded  disk,  on  each  side  of  which  appear  two  or 
three  long,  distant,  conical  teeth,  situated  within  the  external  series. 
The  latter  consists  of  much  smaller  outwards  directed,  distant^  conical 
teeth,  which  beneath  the  eye  decrease  and  become  much  closer.  The 
middle  series,  headed  by  the  longer  ones  behind  the  symphysis,  oon- 
sists  of  close,  erect,  conical  teeth,  with  compressed  trenchant  apex. 
From  beneath  the  eye  the  interval  between  the  external  and  middk 
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series  is  filled  by  a  short  series  of  minute  conical  teeth.  The  third 
internal  series  is  also  minute,  and  extends  from  the  angle  of  the  mouth 
to  a  little  in  front  of  the  posterior  half  of  the  jaw.  The  tongue  is  small, 
elongated,  and  tied  to  the  floor  of  the  mouth ;  it  extends  to  a  little  in 
front  of  the  posterior  third  of  the  mouth.  The  vertical  diameter  at  the 
occipnt  equals  the  distance  from  the  muzzle  to  the  posterior  nasal  aper- 
ture, or  it  is  contained  from  4^  to  5  times  in  the  distance  from  the 
muzzle  to  the  gill*opening.  The  greatest  vertical  diameter  of  the  body 
is  i  of  the  distance  from  the  muzzle  to  the  gill-opening ;  the  smallest, 
in  front  of  the  caudal,  is  ^  of  the  latter.  The  lateral  line  commences 
from  the  side  of  the  occiput,  gently  declining  towards  the  end  of  the 
anterior  fourth  of  the  body,  from  whence  it  continues  a  little  above  the 
middle  of  the  side  straight  to  the  caudal.  It  is  composed  of  a  series  of 
tubes  placed  in  pairs  one  above  the  other,  none  exceeding  in  length  i  the 
diameter  of  the  eye.  Each  lower  tube  sends  two  branches  obliquely 
downwards,  and  between  these  branches  appears  a  pore.  The  dorsal 
commences  a  little  in  front  of  the  gill-opening,  at  a  distance  from  the 
base  of  the  upper  pectoral  ray  of  ^  of  the  length  of  that  fin.  The  dorsal 
and  anal  rays  are  undivided.  All  the  fins  present  the  peculiarity  of  having 
double  rays ;  they  appear  to  be  single,  but  are  composed  of  two  distinct 
ones  placed  transversely,  and  kept  by  the  fin-membrane  so  closely  in 
contact,  that  each  pair  can  act  like  a  single  ray.  The  caudal  is  closely 
united  with  the  dorsal  and  anal,  from  both  of  which  it  may  be  distin- 
guished by  its  much  slenderer,  branched,  rays ;  their  length  either  equals 
or  slightly  exceeds  that  of  the  dorsal  rays.  The  anus  is  situated  in  front 
of  the  middle,  either  at,  or  a  little  behind  the  end  of  the  fifth-twelfth  of 
the  total  length.  The  anal  fin  commences  immediately  behind  the  vent ; 
the  rays  are  f  of  those  of  the  dorsal.  The  pectorals  are  elongated, 
with  branched  rays ;  their  length  equals  the  distance  from  the  muzzle 
to  the  posterior  margin  of  the  orbit.  The  skin  is  smooth  and  naked. 
The  description  and  figure  of  Russell  are  sufficient,  easily  to  identify 
the  species,  which  Mr.  McClelland  has  renamed  Murcenesox  serraden- 
fata  and  described  as  having  serrated  teeth  on  the  vomer.  This  error 
would  appear  to  originate  in  a  singular  misinterpretation.  Russell 
describes  the  jaws :  *'  in  both  there  are  long  crooked  teeth  in  front, 
with  a  regular  row  of  straight  teeth  in  the  upper  jaw,  which  is  rough 
on  both  sides  like  a  file."    Russell  could  not  have  chosen  a  more 
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oorreet  simile  of  the  rooghnasa  of  the  upper  jaw  of  the  young  iadi- 
▼idual  he  had  hefore  him,  but  he  says  nothing  of  the  teeth  being 
fliferrated.  MurcBne$ax  exodeniata,  McCleUandy  differs  in  no  one 
oharacter  from  terradentata,  bat  the  description  is  inaccurate  as  far  as 
concerns  the  dentition,  the  anterior  aperture  of  the  nostrils,  and  the 
kteral  line.  Nor  is  Mur^enesox  laneeolata^  McClelland,  difierent  from 
either  of  the  preceding,  but  the  dentition  and  antmor  nasal  apertmcs 
ve  incorrectly  described. 

Coagtr  talabon  is  in  the  Straits  of  Malacca,  namerons  at  aB 
seasons,  but  individuals  exceedii^  3  to  4  feet  are  less  common*  The 
Malayan  denominations  of  ikon  iUar,  (i.  e.  fish-snake,)  and  wndla^ 
are  indiscriminately  applied  to  eels,  all  kinds  of  which  are  eaten  by  the 
natiTes.  The  heart  is  situated  immediately  behind  the  g^-openings. 
The  cesophagus  extends  as  far  behind  the  latter  as  the  distance  fron 
the  muxzle  to  the  angle  of  the  mouth.  The  stomach  is  a  narrow 
cylinder  about  \  of  the  total  length,  extending  to  the  anus ;  the  coats 
are  thick  and  firm,  with  longitudinal  folds  on  the  internal  sur&oe. 
The  intestine  is  a  simple  cylindrical  canal,  thinner  than  the  stomadi ; 
the  posterior  part  is  a  little  tortuous,  which  makes  it  a  little  loo^ 
than  the  stomach.  The  liTer  is  bilobate,  very  short,  ef  a  browaisk 
yellow  colour ;  it  commences  from  the  apex  of  the  heart,  and  adber- 
iog  to  oesophagus,  it  terminates  at  the  origin  of  duodenuia,  where 
the  short,  straight  cystic  duct  enters.  The  gall-bladder  is  smaQ, 
oval,  of  a  greenish  white  colour.  The  spleen  is  short,  lincsr, 
adhering  to  duodenum,  of  a  pale  crimson  colour.  The  air-vessel  is 
elongated,  spindle-shaped,  not  exceeding  the  diameter  of  the  stomsch ; 
it  commences  above  the  cardia,  follows  the  stomach,  but  extends  behiaA 
the  anus  in  a  cavity  in  the  tail ;  the  length  is  about  \  of  the  total ; 
the  coats  are  very  thin,  transparent  silvery  white. 

CoNGBR  BAGio,  (Buchanau  Hamilton.) 

Murssna  bagio,  Buchan.  Ham.  24,  364. 
Conger  longirostris,  Bennett :  Life  of  Raffles,  692. 
Murcenesox  tricnspidata,  McClelland:  Cale*  Joum.  N.  H.  lY.  409» 

PL  XXIV.  Fig.  1,  a.  b. 
Mursenesox  hamiUoniii  (M.  bagio,)  McClelland:  Calc.  Joum.  N.  H. 

V.  182,  PL  VIII.  Fig.  3»  and  page  210. 
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Mttnenesox  beogalenais,  McClellandy  ibid.  182. 
CongroS'triciispidatuSy  Richardson :  Ichth.  of  Snlph.  105|  PI.  51, 

Fig.  2. 
Congnis  tricii8pidatiis»  Richardson,  Report,  1845,  312. 
Conger  hamo,  Temminck  et  Schkgel :  Fauna  Japon.  Pise.  262,  PL 

CXIV.  Fig.  2. 

Colours  exactly  like  those  of  C,  talahon. 


';} 


D  238  to  245, 

C      9  to    II,  >P  15  to  18,  Br.  XX. 

A  198  to  211 


445  to  467. 

Habit. — Sea  and  estuaries  of  Malayan  Peninsula  and  Islands. 

Japan,  Chusan,  Ningpo,  Canton,  CoroHiandel,  Bay  of  Ben- 
gal, Tenasserim,  Gangetie  estnaries. 

Total  usngth  :  5  ft. 

The  general  form  resembles  that  of  C.  talahon,  but  it  is  less  slender, 
tbe  muzzle  less  elongated,  the  eye  larger,  the  teeth  of  the  vomer  and  some 
of  those  of  the  lower  jaw  are  tricuspidate ;  the  dorsal  and  anal  extend 
Dartber  forwards ;  the  pectorals  and  caudal  are  shorter,  and  the  bran- 
i^iostegoos  rajs  more  numerous.  The  length  of  the  head,  from  the 
muzzle  to  the  gill-opening,  is  contained  from  6^  to  6^  times  in  the  total 
length.  The  distance  from  the  muzzle  to  the  anterior  orbital  margin  is 
^  of  the  length  of  the  head.  The  distance  across  the  notch  of  the  upper 
jaw  equals  the  horizontal  diameter  of  the  eye,  which  is  \  of  the  length  of 
the  muzzle ;.  the  distance  between  the  anterior  margins  of  the  orbits  is 
1^,  between  the  posterior  margins  it  is  two  diameters.  The  eye 
occupies  the  third-eighth  of  the  head;  the  anterior  margin  of  the 
orbit  is  situated  at  the  posterior  third  of  the  distance  from  the  muzzle 
to  the  angle  of  the  mouth ;  the  length  of  the  mouth  is  contained  2^  to  2^ 
times  in  that  of  the  head.  The  anterior,  tubular,  aperture  of  the  nostril 
opens  at  the  end  of  the  anterior  third  of  the  distance  between  the  muzzle 
and  the  eye ;  the  posterior  occupies  the  commencement  of  the  posterior 
third  of  that  distance.  The  pores  of  the  crown  of  the  head  are  vtrj 
indistinct.  The  general  distribution  of  the  teeth  resembles  that  of  C 
talahon^  but  the  teeth  themselves  present  the  following  differences. 
Those  of  the  mesial  line  of  the  vomer  are  compressed,  with  trenchant 
edgea  and  tricuspidate ;  the  central  cusp  ia  much  larger  than  that  at 
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the  root  of  the  anterior  and  posterior  margin.  They  resemble  the 
teeth  of  certain  sharks,  and  are  placed  at  intervals ;  more  than  from  5 
to  7  are  seldom  present.  Of  the  three  longest,  in  the  middle  of  the 
vomer,  none  exceeds  i  of  the  horizontal  diameter  of  the  eye ;  thdr 
breadth  is  \  of  the  length.  Of  the  three  single  series  on  each  branch 
of  the  lower  jaw  the  external  and  internal  are  equally  minnte  and  dose. 
The  middle  series  are  much  larger^  tricuspidate,  compressed  and  tren- 
chant.  The  tongue  resembles  that  of  talabon,  but  the  upper  lip 
between  the  notch  and  the  eye  is  fleshy,  and  covered  with  minute 
pointed  lobes  of  the  skin,  which  resemble  velvety  teeth  ;  otherwise  the 
lips  present  no  difference.  The  vertical  diameter  at  the  occiput  equals 
the  distance  from  the  muzzle  to  the  eye,  j-  of  the  length  of  the  head, 
of  which  the  greatest  diameter  of  the  body  is  ^.  The  tail  is  more 
tapering  than  in  talabon  so  that  the  vertical  diameter  in  front  of  the 
caudal  is  from  j\  to  ^  of  the  greatest  diameter  of  the  body.  All  the 
fin-rays  are  double.  The  pectorals  are  rounded ;  their  length  is  i  of 
the  head.  The  dorsal  commences  more  in  front  of  the  gill-opening 
than  in  talabon,  at  a  distance  from  the  root  of  the  upper  pectoral  nj 
of  from  ^  to  f  of  the  length  of  that  fin.  The  longest  dorsal  rays  are 
-1^  to  ^  of  the  greatest  vertical  diameter  of  the  body.  The  caudal  is 
so  closely  joined  to  the  dorsal  and  anal,  that  the  rays  cannot  be  dis- 
tinguished but  by  their  position ;  their  length  is  about  i  of  the  longest 
dorsal.  The  anus  opens  at,  or  a  little  in  front  of,  the  end  of  the  second 
fifth  of  the  total  length.  The  fin  commences  immediately  behind  the 
anus  ;  the  longest  rays  scarcely  exceed  i  of  the  dorsal  ones. 

The  description  oiMuraena  bagio,  a  drawing  in  Buchanan's  duplicate 
series  thus  marked  in  his  own  hand-writing,  and  comparison  of  indivi- 
duals from  the  Straits  of  Malncca  and  Calcutta  prove  the  identity  of 
the  species.  Those  from  the  latter  locality  are  of  a  darker  olive  colour, 
and  not  golden  like  those  frequenting  the  sea.  Buchanan  has  obserred 
the  strong  resemblance  of  bagio  and  Taloo  Paum,  Russell,  No.  XXXVI. 
p.  25.  In  the  not  very  explicit  description  of  the  latter,  the  upper 
jaw  is  characterised  as  being  ''somewhat  shorter  than  the  lower," 
which,  if  correct,  militates  against  the  identity  of  the  two.  Mvneneios 
tricusjndata^  McClelland,  offers  no  character  different  from  bagiot  ^^ 
the  dentition  is  incorrectly  described.  Such  is  also  the  case  with 
Murtsnesox  bengalensis,  McClelland.     Of  Buchanan's  drawing  of  Jla* 
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rcena  bagio,  (Murtgneaox  hamiltonii,  McClelland,)  aa  incorrect  copy  is 
given  in  Cale.  Joum.  of  Nat.  Hist.  PI.  VIII.  Fig.  3,*  This  species 
Mr.  McClelland  observes  he  never  met ;  yet  the  short  description  of 
Munenetox  hengalensUt  McClelland,  differs  from  the  former  in  no 
essential  character,  except  in  the  number  of  fin  rajs,  which  comparison 
proves  is  liable  to  considerable  individual  variations  in  the  present 
species  as  well  as  in  talabon.  Buchanan  himself  is  doubtful  about  the 
correctness  of  his  number  of  rays  of  bagio.  Conger  hamo^  Temminck 
et  Schlegel,  from  Japan,  only  differs  in  the  colours  of  the  body  which 
above  is  greyish  brown,  and  in  having  the  iris  silvery.  In  the  Straits 
of  Malacca  young  individuals  of  Conger  bagio  are  as  plentiful  as  tala^ 
b<nu  Both  are  fierce  and  of  voracious  habits,  preying  upon  fishes  and 
cmstacea,  and  their  bite  is  dreaded  by  the  fishermen. 

The  anatomy  of  this  species  offers  some  slight  differences  from  C. 
talabon.  The  heart  is  situated  nearer  the  head,  immediately  above 
the  gill-openings.  The  oesophagus  extends  but  as  far  behind  the  latter 
as  half  the  distance  from  the  muzzle  to  the  angle  of  the  mouth.  The 
cylindrical  stomach  extends  to  the  anus  and  is  \  of  the  total  length,  of 
which  the  intestine  is  ^.  The  right  lobe  of  the  liver  is  a  little  larger 
than  the  left.  The  pearl-coloured  coats  of  the  spindle-shaped  air-vessel 
are  thick,  not  transparent ;  the  length  is  contained  a  little  more  than 
2|-  times  in  the  total. 

Gen.  Ophixtrus,  LacSpdde,  1800. 

(L»PTOGNATHUS,f  Swttinson,  1838. — Ophithorax,^  McClelland, 

1844). 

Dorsal  and  anal  terminating  before  reaching  the  end  of  the  tail, 
which  is  without  fins,  terminating  like  a  puncheon  ;  posterior  aperture 
of  the  nostril  opens  on  the  margin  of  the  upper  lip. 

*  The  drawing  was  first  inscribed  "  Ophisuroidet,^*  afterwards  altered  by  Bu- 
cbanan  himself  to  *'  MunenophU  bagiJ"  It  represents  the  fish  stretched,  and  thus 
correctly  gives  the  proportions.  In  Mr.  McClelland's  copy  above  quoted  the  fish  is 
doabled,  by  which  some  of  the  proportions  are  lost,  and  the  apertures  of  the  nostrils 
are  incorrectly  copied. 

t  CUu»if.  of  Fithet,  I.  221,  Fig.  42  ;  II.  334. 

X  (Sec.  Ofhiotborax.)   Calcutta  Journal,  Nat.  Hitt.  V.  173  and  212. 
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A  With  globular  teeth. 

Ophiurus  baccidens,  Cautor. 
Plate  v.  Fig.  1.  (Natural  size.) 

Head  above  and  back  dull  greenish  olive ;  lighter  on  the  sides,  dotted 
with  brown ;  throat  and  abdomen  greenish*  or  bluish  white ;  fins  psk 
olive-grey  or  white,  dotted  with  brown  ;  dorsal  edged  with  black.  Iris 
golden  greenish  olive ;  pupil  horizontally  lanceolate. 

D  259  to  271,  A  167  to  180,  P  17,  Br.  XXXIV. 

Habit. — Sea  of  Pinangf  Malayan  Peninsula^  Singapore. 

Total  length  :  3  feet. 

The  general  form  is  thick,  heavy  ;  the  head  broad,  the  mnzde  short, 
depressed,  pointed ;  the  body  cylindrical ;  the  tail  gradually  compressed 
and  tapering  to  a  short  point.  The  length  of  the  head,  from  the  mnok 
to  the  gill-opening,  is  contained  from  8^  to  8f  times  in  the  total.  The  d^ 
tance  from  the  muzzle  to  the  anterior  orbital  margin  is  j-  of  to  6^  times 
in  the  length  of  the  head ;  the  eye,  bordering  upon  the  forehead  and  the 
lip,  occupies  the  third-eleventh  of  the  length  of  the  head ;  the  distance 
between  the  anterior  orbital  margins  is  If,  between  the  posterior  ones  it 
is  2  horizontal  diameters  of  the  eye.  The  posterior  orbital  margin  is 
situated  a  little  in  front  of  the  angle  of  the  mouth,  the  distance  between 
which  and  the  muzzle  is  contained  3^  times  in  the  length  of  the  head.  Ofi 
each  side  of  the  crown  of  the  head,  from  between  the  eyes  to  the  muzxk^ 
appears  a  series  of  four  distant  pores  ;  behind  each  eye  are  three  such  ver- 
tically placed  on  each  side,  on  the  occiput  two,  along  each  side  of  the  uppef 
lip  five  or  six,  and  benesth  each  branch  of  the  lower  jaw  six  such  pores. 
The  upper  lip  is  fleshy,  and  lax,  and  gives  the  symphysis  a  more  rounded 
outline  than  it  really  has.  On  each  side  of  the  symphysis  opens  cbe 
anterior  nasal  aperture  through  a  voluminous  tube.  The  posterior 
apertures  perforate  the  lower  surface  of  the  lip  ;  they  are  linear,  termiBs^ 
ing  obliquely  outwards  beneath  the  anterior  orbital  margin,  and  haves 
valve  on  the  external  margin  ;  their  length  is  \  of  the  diameter  of  theeje. 
About  midway  between  the  anterior  and  posterior  apertures  appears  a 
small  pointed  lobulet,  and  a  smaller  one  immediately  behind  the  posterior 
aperture.  The  middle  of  the  lower  surface  of  the  point  of  the  muak 
is  occupied  by  a  rounded  cluster,  (nearly  of  the  size  of  the  eye,)  of  g^ 
bular  teeth,  like  miuute  pearls,  of  which  two  or  three  in  the  centre  ire 
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a  little  larger  than  the  rest    A  little  behind  this  cluster  commence 
the  teeth  of  the  middle  line  of  the  palate  which  resemble  the  former^ 
end  ere  arranged  in  the  shape  of  a  short  dagger.    On  each  side  of  the 
jaw  ie  an  elongated,  pointed  and  backwards  diverging  band  of  teeth. 
They  eommence  with  a  narrow  iutenral  from  the  handle  of  the  dagger 
and  ere  all  globular,  except  a  single  series  of  minute  pointed  teeth  along 
the  internal  margin  of  each  band.    The  lower  jaw  is  one  diameter  of 
the  eye  shorter  than  the  upper,  leaving  uncovered  the  point  of  the 
mnasle   with  its  teeth  and  the  nasal  tubes.     The  teeth  resemble 
thoee  of  the  upper  jaw  with  a  similar  internal  series  of  pointed 
onee  ;  the  band  of  each  branch  is  separated  by  a  narrow  interval  on 
the  eymphysis.    The  tongue  is  oval  and  tied  to  the  floor  of  the  cavity 
extending  but  little  in  front  of  the  posterior  third  of  the  mouth. 
The   Tertical  diameter  at  the  occiput  is  ^,  at  the  anus  3^,  at  the 
termination  of  the  dorsal  and  anal  ^  of  the  length  of  the  head.     All 
the  fin  rays  are  double;  those  of  the  dorsal  and  anal  undivided.    The 
roanded  pectorals  are  placed  obliquely  a  little  behind  the  giU-opening ; 
their  length  is  ^  of  the  head ;  the  distance  from  the  muzzle  to  the  root 
of  the  upper  ray  is  contained  8^  times  in  the  total  length.    The  dorsal 
commences  above  the  end  of  the  anterior  third  of  the  pectorals  and 
terminates  rather  abruptly  at  a  distance  from  the  compressed  point  of 
the  teil  equal  to  the  diameter  of  the  eye ;  the  largest  rays  do  not  exceed 
the  distance  from  the  muzzle  to  the  anterior  orbital  margin.    The  anus 
opens  two  diameters  of  the  eye  behind  the  termination  of  the  second 
fifth  of  the  total  length.     The  fin  commences  immediately  behind  the 
anus,  and  terminates  opposite  the  dorsal  which  it  resembles  in  length. 
The   lateral  line  commences  from  the  side  of  the  occiput,  occupying 
the  upper  third  of  the  side  till  it  reaches  the  anus,  from  whence  it 
eontinues  in  the  middle  to  the  point  of  the  tail.     Beneath  it  is  accom- 
panied by  a  series  of  pores,  one  diameter,  of  the  eye  distant  from  each 
other*     This  species  is  numerous  at  all  seasons.     In  external  appear- 
ance it  resembles  O.  canerivorus^  Richardson  (ZooL  Erebus  and  Terror, 
Fishes*  PL  50,  Fig.  6,)  but  the  latter  is  more  slender,  the  teeth  of 
the  JAW  and  palate  appear  in  front  to  coalesce ;  there  are  no  pores 
behind  the  eyes,  but  four  along  each  branch  of  the  lower  jaw.    The 
heart  is  placed  immediately  behind  the  gill-openings.    The  apex  of  the 
heart  is  clasped  by  the  bifid  anterior  extremity  of  the  broad,  thick, 
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single-lobed  liver  which  extends  to  cardia  and  pylonis ;  it  ia  of  t 
brownish  lake  colour ;  the  small  gall-bladder  is  almost  entirely  imbedded 
in  the  substance  of  the  liyer.  Both  cardia  and  pylorus  are  situated  at 
the  end  of  the  second  eleventh  of  the  total  length.  The  eylindrial 
elongated  stomach  extends  to  within  a  short  distance  from  the  anus ;  tlie 
anterior  third  portion  is  thick,  muscular,  with  internal  longitudinil 
folds ;  the  rest  of  the  sac  is  membranous,  without  folds,  and  widened 
at  the  transition.  The  duodenum  is  wider  than  the  rest  of  the  caxnl, 
the  length  of  which  is  ^  of  the  total.  The  pale  crimson  spleen  is 
short,  linear,  adhering  to  the  duodenum.  The  silvery^white  air-vessel  ii 
linear,  spindle^haped ;  it  commences  a  little  in  front  of  the  posteiior 
half  of  the  distance  between  the  muasle  and  anus,  at  the  origin  of  tbe 
membranous  portion  of  the  stomach  and  extends  but  a  little  into  tbe 
cavity  of  the  tail.  The  latter  torminates  as  far  behind  the  anus  as  tiie 
anterior  half  of  the  total  length.  The  cavity  contains  the  bluish  grej 
kidneys,  which  extend  but  a  little  in  front  of  the  anus,  and  the  ovarii^ 
which  farther  occupy  nearly  the  whole  length  of  the  abdominal  cavitr, 
and  extend  to  halfway  between  the  pylorus  and  the  heart.  Tlie  on 
«re  very  minute  of  a  whitish  yellow  colour. 

Ophiurus  boro,  Buchanan  Hamilton. 
Plate  V.  Fig.  2,  (Nat.  siae.) 

Ophisurus  boro,  Bnchan*  20,  363. 

(Icon.)    Ophisurus  boro.  Gray :  III.  Ind.  Zool.  L  PI.  95,  Fig.  1. 

Ophisurus  boro,  McClelland :  Gale.  Joum.  Nat.  Hist.  Y.  185,  211. 

Ophisurus  boro,  Richardson,  Report,  1845,  313. 

Ghvund-colour  whitish  yellow ;  upper  half  of  head  and  body,  » 
closely  dotted  with  black,  as  to  produce  a  general  bladdsh  appeaiuMi 
dorsal  pale  olive  white,  dotted  and  edged  with  black  ;  anal  white ;  pM- 
torals  pale  yellowish  olive  dotted  with  black ;  abdomen  white.  !» 
pale  golden,  dotted  with  black. 

D  315  to  328,  A*  205  to  244,  P  13,  Br.  XXXI. 

Habit.— iSea  ofPinang, 

Estuaries  of  the  Ganges. 

Total  length  :  2  feet  2f  inch. 

*  These  are  the  greatett  ▼ariationi  in  individuals  examined  at  Piaaag  flii  a 
Calettta.    Badianan  coanti :  <'  A  270  ?" 
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The  greater  part  of  the  body  is  cylindrical,  of  nearly  equal  diameter, 
bnt  the  posterior  seventh  is  gradnally  compressed  and  tapering.    The 
Ieng;th  of  the  head  to  the  gill-opening  varies  from  9}  to  10}  times  in  the 
total ;  it  appears  constantly  to  be  i  of  the  distance  from  the  muzzle  to 
aniw.     The  latter  is  situated  either  at  or  a  little  in  front  of  the  end  of 
the   second-fifth  of  the  total  length.    The  horizontal  diameter  of  the 
eye  is  ^^  of  the  length  of  the  head.    The  distance  from  the  muzzle  to 
the    anterior  orbital  margin  equals  two  diameters,  or  the  distance 
between  the  eyes  across  the  forehead.  The  distance  from  the  muzzle  to 
the  angle  of  the  mouth  is  contained  3}  times  in  the  length  of  the  bead ; 
the  lower  jaw  is  one  diameter  of  the  'eye  shorter  than  the  upper.    The 
nostrils,  their  lobulets,  and  the  tongue  resemble  those  organs  of  O. 
haecidens.    Beneath  the  muzzle  is  a  small  rounded  spot  with  globular 
teeth,  some  of  which  are  larger  than  the  rest,  which  are  continued  on  an 
elongated  pointed  band  along  the  mesial  line  of  the  palate.  The  broadest 
part  of  this  band  contains  4  to  5  series.    The  teeth  of  the  upper  jaw 
are  somewhat  smaller  than  the  palatal  ones,  with  which  they  do  not 
coalesce ;  the  broadest,  anterior,  portion  contains  about  five  series,  of 
which  the  internal  one  consists  of  minute  pointed  teeth*    The  bands  of 
the  lower  jaw  have  a  linear  interval  over  the  symphysis,  the  broadest 
portion ;  the  teeth  resemble  those  of  the  upper  jaw,  but  there  appear 
no   series  of  pointed  teeth.    From  between  the  eyes,  on  each  side  of 
the  crown  of  the  head,  proceed  a  series  of  four  distant  pores  to  the 
mnzzle  ;  behind  each  eye  appear  three,  and  there  are  other  series  along 
both  jaws  and  across  the  occiput.    The  lateral  line  resembles  in  its 
course  that  of  O.  baccident,  but  the  line  itself  and  the  pores  are  more 
minute.     The  vertical  diameter  at  the  occiput  is  contained  3f  times  in 
tbe  head ;  the  greatest  one  of  the  body  is  }  of  the  length  of  the  head  ; 
that  between  the  termination  of  the  dorsal  and  anal  is  2  diameters  of 
the  eye,  and  constitutes  the  base  of  an  equilateral  triangle  formed  by  the 
compressed  tip  of  the  tail.    The  dorsal,  which  is  partly  concealed  in  a 
deep  groove  of  the  back,  commences  at  a  little  distance  behind  the  apex 
of  the  pectorals,  the  distance  from  the  root  of  the  upper  pectoral  ray  to 
the  first  dorsal  varies  from  ^  of  to  2}  times  in  the  distance  from  the 
muzzle  to  the  dorsal.    The  rays  of  the  dorsal  and  anal  fins  are  }  of  the 
length  of  the  pectorals  which  measure  \  of  the  head. 
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Single  indindoals  are  taken  along  the  eoatis  of  Pinang  at  inegdar 
iBterrals. 

B,     With  pointed  teeth. 

Ophiueus  6randoculi9«  Cantor. 
Plate  y.  Fig.  3,  (Magnified.) 

Ground-colour  of  head  back  and  sides  yellowish  white,  minotdj 
and  closely  Termicalated  with  brown,  and  dotted  with  black,  so  as  ta 
produce  a  general  brownish  appearance,  lighter  on  the  sides ;  abdomca 
white;  fins  greyish  white;  minutely  dotted  with  black;  dorsal  snd 
posterior  half  of  anal  edged  with  black.  Iris  pale  golden,  dotted  witk 
black. 

D  251  to'258,  A  152  to  167,  P  15,  Br.  XXXI. 

Habit. — Sea  of  Pinang, 

Total  length  :  1  foot  6f  inch. 

The  head  is  elongated  with  a  conical,  somewhat  bluntly  pointed  moi- 
zle,  the  general  form  of  the  body  resembles  that  of  O.  boro.  The  length 
of  the  head  to  the  gill-opening  is  contained  1 1  <)-  to  1 1}  times  in  the  tetil, 
but  4i  to  4f  times  in  the  distance  from  the  muzzle  to  the  anas.  The  ejt 
is  comparatively  large,  its  horizontal  diameter  varying  from  iV  ^  Tf  ^ 
the  length  of  the  head ;  the  distance  from  the  muzzle  to  the  eje  is  tiro 
diameters ;  the  eye  itself  occupies  nearly  the  whole  space  between  tbe 
lip  and  the  profile ;  the  distance  across  the  forehead  equals  one  dtaraeter. 
The  distance  from  the  muzzle  to  the  angle  of  the  mouth  is  ccmtained  ^ 
times  in  the  length  of  the  head ;  the  bwer  jaw  is  half  a  diameter  of  the 
eye  shorter  than  the  upper.  The  nostrils,  lobulets,  pores  of  the  head  and 
of  the  lateral  line,  as  well  as  the  latter  itself,  resemble  those  of  O.  iort. 
The  middle  of  the  tip  of  the  upper  jaw  has  two  dose  series  of  aubdate 
teeth ;  in  the  young  each  series  consists  of  3  to  4,  but  one  half  of  thos 
appear  to  vanish  with  age,  when  those  remaining  become  stronger  aad 
blunter.  At  a  short  distance  behind  these  commence  the  double  aeries 
of  teeth  of  the  mesial  line  of  the  palate ;  those  of  the  anterior  half  art 
longer  than  the  rest,  and  become  subulate  with  age ;  on  the  posterior 
half  the  teeth  are  much  smaller,  and  placed  three  deep.  The  teeth  of 
the  jaw  commence  on  each  side  of  those  of  the  mesial  line  withoel 
coalescing  with  them ;  they  are  placed  in  a.  single  series,  are  smaS. 
pointed  or  subulate.    Those  of  the  lower  jaw  are  also  in  asbgie  seTie^ 
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mbnlate,  and  thej  decrease  from  the  symphysis,  on  which  there  is  a 
toothless  interval  between  the  series  of  both  branches.  The  tongae 
is  small  elongated  and  tied  to  the  floor  of  the  month,  of  which  it 
oceopies  the  posterior  third*  The  yertical  diameter  at  the  oocipnt  is  ^  of-, 
the  g;reafest  of  the  body  is  contained  2i  times  in  the  length  of  the  head, 
wbile  that  between  the  terminations  of  the  dorsal  and  anal  equals  the 
diameter  of  the  eye  and  forms  the  base  of  the  triangular  tip  of  the  tail,  each 
of  the  sides  of  which  is  two  diameters  of  the  eye.  The  dorsal  commences 
above  the  posterior  third  of  the  pectorals.  The  distance  from  the  root  of 
the  upper  pectoral  ray  to  the  dorsal  is  4f  to  .5  times  in  that  from  the 
muzzle  to  the  dorsal ;  the  general  length  of  the  dorsal  rays  is  contained  5^ 
times  in  the  head  ;  but  immediately  before  the  termination  of  the  fin,  the 
rays  suddenly  increase  in  length,  and  are  but  4^  times  in  the  head.  Such 
is  also  the  case  with  the  anal,  which  resembles  the  dorsal.  The  anus  is 
situated  a  little  in  front  of  the  end  of  the  third-fifth  of  the  total  length. 
The  pectorals  are  elongated,  i  of  the  length  of  the  head.  Single  indivi- 
dnals  occur  at  all  seasons  at  Pinang.  The  present  species  bears  a  general 
resemblance  to  O.  hijala,*  Buchanan  Hamilton,  but  in  the  latter  the 
dorsal  commences  at  a  short  distance  behind  the  pectorals. 

*  Bochan.  Ham.  pp.  20,  336,  PL  V.  Fig.  5l  Syn.  0.  hptOa,  Cut.  R.  A.  II. 
351.  (1)^0*  jnmetieuiaia,  Swaioson,  II.  334.— 0.  roitraiui,  McClelland,  Calc. 
JowB.  Nat.  Hist.  V.  184,  211.— 0.  hyala,  McClelland,  ibid.  V.  184,  185.— 
O.  kifala,  McClelland,  ibid.  V.  211.— 0.  mininuu,  McCleUand,  ibid.  V.  185,  212, 
PL  X.  Fig.  3.— 0.  etntdattu,  McCleUand,  ibid.  V.  185,  204,  PI.  XII.  Fig.  3.— 
0.  roftraiuit  Richardson ;  Report,  1845,313.-0.  h^fala,  Richardion,  ibid.  314.— 
With  regard  to  the  nomenelatare  of  Mr.  McClelland,  it  is  necessary  to  obsenre  that 
the  duplicate  series  of  Buchanan  Hamilton's  drawings  contains  a  figure  of  this  eel, 
marked  in  Buchanan's  handwriting.  *'  OphUuris  roMtraUu^*'  which  is  eridently  the 
same  as  PL  V.  Fig.  5,  0.  A{/a/a,  (FUheM  qf  the  Gangei.J  In  publishing  the  figure 
and  the  description,  Buchanan  chose  to  alter  his  manuscript  name  *'  roitratui*'  to 
*'  kifala,"  It  is  this,  by  Buchanan  himself  concetfeif  manuteript  mane  '*  uostratus,'' 
which  Mr.  McClelland  has  introduced  as  if  it  were  a  species  distinct  from  hifala, 
fnd  of  which  he  says  :  ''  1  ha^e  not  met  with  it,  but  it  is  closely  allied  to  Oph. 
mhnmtUf  from  which  it  only  differs  in  having  a  square  moxsle. "«•(>.  minimum, 
MeClelland,  is  characterised  as  having  "  the  distance  from  the  point  of  the  muizle 
to  the  eyes  equal  to  1-5  of  the  distance  from  the  eyes  to  the  pectorals."  But  in 
Mr.  McClellvid's  figure  (PL  X.  Fig.  3,)  the  former  distance  is  tme-tMrd  of  the 
latter,  exaetly  as  represented  in  the  outline  of  0.  kfjaia,  Buchanan,  (PL  V.  Fig.  5. 
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Ophiurus  br£Vicbp8,  Cantor. 

Plate  V.  Fig.  4,  (Magnified.) 

Head  aboye  and  back  greenish  olive,  lighter  on  the  aides  of  the  heid 
and  body,  everywhere  minutely  dotted  with  black ;  throat  and  abdomea 
greenish  white;  dorsal  greenish  white,  dotted  and  edged  ^th  black; 
pectorals  and  anal  greenish  white  dotted  with  brown.  Iris  pale  green- 
ish golden,  dotted  with  black. 

Habit. — Sea  of  Pinanff. 

Total  lbngth  :  2  ft.  2{  inch. 

The  head  is  proportionally  very  short,  elongated  conical,  terminating 
in  a  narrow  truncated  muzzle ;  the  eye  small ;  the  body  cylindrical, 
suddenly  deepening  behind  the  anus,  and  slowly  tapering  towards  tbe 
small  blunt  point  of  the  tail.  The  length  of  the  head  is  i^,  or  a  littk 
less,  of  the  total  and  contained  5}  to  5}  times  in  the  distance  from  the 
muzzle  to  the  anus.  The  latter  is  situated  either  in  the  middle  of  the 
third-eighth  or  a  little  in  front  of  its  termination.  The  horizontal  diameter 
of  the  small  oval  eye  is  contained  13^  times  in  the  length  of  the  head ; 
the  distance  across  the  forehead  is  1^  diameter ;  that  from  the  musk 
to  the  eye  2\  such  diameters.  The  distance  from  the  muzzle  to  the  angle 
of  the  mouth  is  contained  3^  times  in  the  length  of  the  head.  The  upper 
jaw  is  a  little  less  than  one  diameter  of  the  eye  longer  than  the  lover. 
The  nostrils  and  their  lobulets,  the  pores  of  the  head  and  the  lateral  liae 
resemble  those  of  O.  boro*  The  very  minute  whitish  pores  beneath  the 
lateral  line  are  placed  at  a  distance  from  each  other  of  two  diameters  of 
the  eye.  On  the  mesial  line  of  the  tip  of  the  upper  jaw  appear  two  series 
each  consisting  of  three  small  pointed  .recurvous  teeth.  At  a  short  distance 
behind  the  latter  commences  the  series  of  the  mesial  line  of  the  palate ; 

PUheM  qf  ike  G<mge$.)^0(  O.  mtniiNitf,  McClelland,  it  ib  (wther  lud :  « •  the  dittiMB 
from  the  muzsle  to  the  branchial  apertures,  ia  equal  to  the  distance  from  these  to  tha 
commencement  of  the  dorBal."  In  the  figure,  hoire?er,  the  former  ^^Munflft  aligiillff 
yet  perceptibly,  exceeda  the  latter,  joat  aa  it  ia  represented  in  the  figures  of  O.  ih§Mii 
Bnchanan  Hamilton.  In  0.  camdattu  McClelland,  the  diatanoe  from  the  baaeof  At 
pectorala  to  the  dorsal  is  deacribed  aa  equalling  half  the  diatanoe  from  the  peetoiab  ts 
the  end  of  the  mussie.  In  Mr.  McClelland 'a  figure,  however,  the  Iwmer 
ia  represented  as  contained  2|  timea  in  the  latter. 
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the  anterior  teeth  are  a  little  stronger  than  the  rest,  and  placed  three 
deep,  then  two,  and  posteriorly  in  a  single  series  of  excessively  minnte 
teeth.  On  each  side  of  the  mesial  series  commences  a  single  one  of 
fine,  pointed  teeth,  which  is  the  internal  series  of  the  jaw ;  behind  the 
posterior  aperture  of  the  nostril  commences  an  external  series  of  simi- 
lar teeth.  Those  of  the  lower  jaw  resemble  the  latter,  but  they  are 
throughout  placed  in  a  double  series,  except  over  the  symphysis  which 
is  naked.  The  small  elongated  tongue  is  tied  to  the  floor  of  the 
month ;  it  is  placed  unusually  far  forwards  and  nearly  extends  to  the 
anterior  third  of  the  carity.  The  yertical  diameter  continues  uniform 
from  the  occiput  to  the  anus,  varying  in  two  indiriduals  examined,  from 
3|-  times  in,  to  ^  of  the  length  of  the  head,  while  their  greatest  diameters 
of  the  two  anterior  thirds  of  the  tail  vary  from  ^  to  ^  of  the  head. 
The  Tertical  diameter  between  the  termination  of  the  dorsal  and  anal 
is  but  two  diameters  of  the  eye,  forming  the  base  of  the  equilateral 
triangular  point  of  the  tail.  The  small  pectorals  are  from  ^  of,  to  3^  times 
in  the  length  of  the  head.  The  dorsal  commences  above  the  apex  of  the 
pectorals.  Its  distance  from  the  root  of  the  upper  pectoral  ray  equals 
the  length  of  the  pectoral  fin,  and  is  i  of  its  distance  from  the  muzzle. 
The  length  of  the  dorsal  rays  is  but  •}-  of  the  head.  The  anal  rays  are 
a  little  longer.  Two  indiriduals  occurred  together  at  Pinang  in  No- 
vember 1844.  Although  there  was  a  difference  of  but  2|-  inch  in 
length,  the  longer  was  out  of  proportion,  the  thicker. 

6xN.  Dalophis,  (Bqfinesque*  IBIO.J  SwaifUOUy  1839. 

No  pectoral  fins  ;  gill-openings  placed  very  low,  towards  the  sides  of 
the  throat ;  dorsal  and  anal  terminating  before  they  reach  the  end  of 
the  tail,  which  is  naked ;  body  cylindrical,  mouth  small  with  minute 
sharp  teeth ;  nostrils  tubular ;  dorsal  fin  commencing  a  little  behind 
the  head ;  vent  nearly  central ;  upper  jaw  much  longer  than  lower* 

Dalophis  ancbps,  Cantor. 

Plate  VI.  Figs.  1,  2,  3,  4. 

Ground-colour  of  head,  back  and  upper  half  of  sides  yellowish  white, 

so   sparingly  dotted  with  brown  as  to  acquire  a  greyish  or  dusty 

appearance ;  beneath  the  lateral  line  a  pale  bluish  grey  longitudinal 

hand  ;  abdomen  white ;  dorsal  and  anal  hyaline,  the  lower  half  of  the 

*  Swainion :  CUut^,  I.  221 ;  IL  335. 


1310  Catalogne  of  Malay tm  Fuhe$.  [Dsc. 

former  doited  with  brown.    Irit  silYery  ;  orbital  nargia  blaek ;  p«|Hl 
circular,  black. 

D251?  A  151,  Br.  XXXI? 

Habit.-— Sea  qfPinang. 

Total  lxmoth  :  1  foot»  8  inch. 

The  head  is  comparatiTely  short,  terminatbg  in  a  short  oonied 
mnszle ;  the  eye  very  minute ;  the  body  is  slender,  cylindrical,  but  ^dns 
suddenly  a  little  before  the  termination  of  the  dorsal  and  anal ;  the 
naked  tip  of  the  tail  is  slightly  compressed  and  much  blunter  than 
the  muzzle.  The  head,  measured  to  the  giU-openmgs,  is  ^  of  the  total 
length ;  it  is  contained  10}  times  in  the  distance  from  the  musde  to  the 
anus,  which  is  situated  at  the  end  of  the  fourth-aerenth  of  the  total  length. 
The  very  minute  eye  is  situated  at  the  commencement  of  the  second-cig^t 
of  the  head,  nearly  above  the  middle  of  the  lip ;  its  distance  from  the 
muzzle  is  a  little  more  than  \  of  the  head ;  the  distance  between  both 
eyes  is  a  little  less.  The  distance  from  the  muzzle  to  the  angle  of  the 
mouth  is  contained  4^  times  in  the  length  of  the  head.  Between  the 
muzzle  and  each  eye,  on  the  crown  of  the  head,  appear  three  distant  pores 
and  five  similar  on  each  branch  of  the  lower  jaw.  The  anterior  nasri 
apertures  are  tubular  and  open  on  each  side  of  the  point  of  the  muzzle; 
although  very  small,  each  tube  is  double  the  length  of  the  diameter  af 
the  eye ;  there  are  apparently  no  lobulets  ;  the  posterior  nasal  apertum 
open  through  the  lower  surface  of  the  upper  lip,  beneath  the  eyes,  as  ia 
0phiuru9.  Beneath  the  tip  of  the  muzzle  appears  a  doi]d>le  series,  each 
of  three  very  minute  pointed  teeth.  At  a  short  distance  behind  the 
latter  commences  the  series  of  the  mesial  line  of  the  palate ;  the  ante* 
rior  part  is  double,  each  side  consisting  of  fine  teeth  which  are  longer 
than  all  the  rest,  the  posterior  part  is  single.  The  teeth  of  the  upper 
jaw  are  minute,  distant  and  placed  in  a  single  series,  which  commenca 
a  little  behind  the  anterior  teeth  of  the  palatal  series.  The  lower  jav 
is  shorter  than  the  upper ;  the  symphysis  is  naked ;  the  teeth  are 
minute,  pointed  and  generally  in  a  single  series,  but  near  the  symphyss 
appears  on  each  side  a  short  internal  series,  consisting  of  three  minute 
teeth.  The  tongue  is  very  minute,  elongated  and  tied  to  the  floor  of 
the  mouth ;  it  does  not  extend  beyond  the  angle  of  the  mouth.  Fnn 
the  occiput  to  the  tail  the  vertical  diameter  is  contained  3^  times  ia 
the  length  of  the  bead  ;  the  tail  slowly  increases  in  depth  to  a  little  ia 


]849.]  Qaialogue  of  Malayan  Fuhn.  13 1 1 

front  of  the  tennmfttion  of  the  dorsal  and  anal,  where  the  Tertical  dia- 
meter suddenly  attains  its  maximum,  2\  times  in  the  length  of  the  head. 
Between  the  termination  of  the  dorsal  and  anal  the  yertical  diameter  is 
contained  4^  times  in  the  head,  and  it  forms  the  hase  of  the  hluntly 
eonical  tip  of  the  tail,  the  upper  and  lower  margin  of  which  slightly 
exceed  the  hase.  Owing  to  the  lowness  and  thickness  of  the  dorsal 
fin-membrane  its  precise  origin  cannot  be  determined ;  apparently  it 
commences  at  a  distance  from  the  muzzle  of  \  of  the  total  length,  but  the 
nys  cannot  be  distinguished  before  a  little  in  front  of  the  anterior  third 
of  the  total.  The  general  length  of  the  rays  is  \  of  the  head,  but  it 
sBghtly  increases  above  the  sudden  enlargement  of  the  tail  near  the  ter- 
mination of  the  fin.  The  anal  commences  at  a  short  distance  from  the  Tent 
and  resembles  the  dorsal.  The  gill-openings  are  small,  crescent-shaped 
and  placed  between  the  lateral  line  and  the  abdominal  profile  without 
bordering  upon  either ;  the  distance  from  the  apparent  commencement 
of  the  dorsal  exceeds  by  \  the  length  of  the  head  or  the  distance  from 
the  muzzle  to  the  openings.  The  lateral  line  commences  on  the  ante- 
rior third,  bat  descends  at  a  short  distance  from  the  head  to  the  middle 
of  the  side  and  thus  continues  to  the  tip  of  the  tail ;  it  consists  of  « 
succession  of  short  upwards-arched  tubes,  apparently  without  pores. 

The  species  described  by  Russell  (No.  XXXVII.  Manti  Bukara 
Paumu),  which  according  to  Guvier  is  identical  with  Ccecula  pterygea, 
Vahl,*  differs  from  the  present  by  its  much  shorter  thicker  head,  and 
by  the  anus  being  situated  in  the  middle  of  the  total  length.  A  soli- 
tary individual  of  Balophia  aneeps  occurred  at  Pinang,  with  two  of 
Ophiunu  brevicepSy  in  November  1844. 

Gen.  MuRiBNA,  {[Jrtedi,']  LinnSy  1766,)  Cuvier,  181 7. 

(Gtmnothorax,  Bloeh- Schneider,  1801. — Muilsnophis,  LacSphde, 
1803. — LYCODONTi8,j!lfcC/e//anc{',  1 844 . — Strofkidoi9, McClelland^ 

1844. — THiERODONTis,  McClelland^  1844.) 
Pectorals  none  ;  branchiee  open  on  each  side  by  a  small  hole ;  oper- 

eles  thin ;  branchiostegous  rays  slender,  concealed  under  the  skin ; 

*  SirUfiir  qf  Naturkuiorie  SeUkabet.  SjottHham.  III.  PI.  XIII.  1,  2.— 
8pkagebranehu9  pterygea^  Ca?.  R.  A*  II.  353  (^).— IloicipAtf  ttrUnialU^  McCleU 
kad :  Cale.  Joum.  NtU.  Hiii.  V.  213, 

8  F 
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stomaeh  a  short  sao ;  air-veMel  small,  oval,  plaeod  towards  tlie  vffa 
part  of  the  abdomen. 

MuRANA  THTRSOiDSAy  Blchardson. 

Plate  y.  Fig.  5.  (Nat.  sue.) 
Murana  thyrsoidea,  Richardson:  Ichth.  Solph,  111,  PL  49. 
Mareena  thyrsoidea,  Richardson:  Report,  1845,  314. 
Marsena  grisea,  Bleeker :  Yerh.  Bat.  Gen.  XXII.  IK? 
Head,  hody  and  fins  of  darker  or  lighter  pitch  colour,  so  closely  and 
finely  marbled  and  dotted  with  white  or  yellowish  white,  as  not  to 
affect  the  general  dark  colour ;  abdomen  lighter  than  the  rest  of  tk 
body.     Iris  pale  golden,  minutely  dotted  with  black. 


c> 


569  to  611,  Br.  IX. 

Aj 

Habit. — Sea  ofPinang. 

Canton,  China  Seas. 

Total  length  :  2  feet  2  inch. 

The  form  of  the  body  is  compressed,  of  nearly  nnifbrm  depth.  Hie 
length  of  the  head  to  the  gill-opening  is  contained  from  7i  to  7f  times  la 
the  total,  or  about  3^  times  in  the  distance  from  the  muaszle  to  the  anas. 
The  horizontal  diameter  of  the  eye  is  ^^  to  ^  of  the  length  of  the  head ; 
the  distance  across  the  forehead  is  \\  diameter ;  the  distance  horn  the 
muzzle  to  the  eye  is  two  such ;  that  from  the  muzzle  to  the  angle  of  dis 
mouth  is  about  \  of  the  length  of  the  head.  The  anterior  apertures  of 
the  nostrils  open  through  two  small  tubes,  situated  on  eai^  side  of  the 
muzzle,  at  a  distance  from  one  another  of  one  diameter  of  the  eye.  The 
posterior  apertures  are  small,  oval,  with  a  narrow  membranous  edge ; 
each  is  placed  above  the  forepart  of  the  orbit.  On  the  upper  lip  appetr 
on  each  side  four  distant  pores,  and  on  each  side  of  the  lower  lip  foor 
similar  ones.  Sir  J.  Richardson  has  traced  scales  before  the  giD- 
opening.  Both  jaws  are  of  nearly  equal  length  and  armed  widi 
two  series  of  teeth.  Those  of  the  outer  series  are  minute,  jfi 
strong,  pointed  with  trenchant  edges,  and  the  series  of  both  sides  are 
uninterrupted  on  the  symphysis  of  the  upper  jaw.  Those  of  the  inner 
series  are  more  distant,  thicker  and  longer*  Oa  &e  mesial  lise 
of  the  upper  jaw  appear  four  or  five  longer,  distant,  subulate  teeil^ 
which  gradually  increase  in  length,  and  are  moveable.      The  riat 
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of  the  mesial  teeth  are  minute  subulate,  headed  by  one  longer  than  the 
rest,  which  are  at  first  placed  in  a  double,  but  terminate  in  a  single 
series.  Neither  tongue  nor  lateral  line  are  distinguishable.  The  vertical 
diameter  at  the  occiput  is  contained  2\  times  in  the  length  of  the  head. 
The  anus  is  situated  half  the  length  of  the  head  behind  the  middle  of 
the  total  length.  The  gill*opening  is  small,  oval  and  placed  obliquely, 
nearer  the  abdomen  than  the  back.  The  dorsal  commences  three  diame* 
ters  of  the  eye  in  front  of  the  gill-openings.  The  rays  increase  in  length 
towards  the  posterior  half  of  the  tail  where  they  are  ^  of  the  length  of 
the  head.  The  caudal  is  but  •)-  of  the  head  and  so  closely  attached  16 
the  dorsal  and  anal  that  its  origin  cannot  be  distinguished.  The  anal 
commences  a  little  behind  the  vent :  it  resembles  the  dorsal.  All  the 
fin  rays  are  double,  and  hid  in  the  membrane.  This  species  greatly 
resembles  Murana  tUe^*  (Buchanan  Hamilton,)  which,  however,  may 
be  distinguished  by  a  slightly  differing  dentition,  by  the  vent  being 
aitnated  one  or  two  diameters  of  the  eye  before  the  middle  of  the  total 
len^h,  and  by  its  colours.  Single  individuals  of  Jf.  ihynoidea  occur 
at  all  seasons  at  Pinang. 

MuRiBNA  SATHBTB,  (Buchauau  Hamilton.) 

Mamnophis  sathete,  Bnchan.  Ham.  17>  363. 

Lnycodontis  longicaudata,  MoClelland :  Calc.  Journ.  of  Nat.  Hist. 

V.  187.  PI.  VIII.  Fig.  2. 
Strophidon  longicaudata,  McClelland:  ibid.  215. 
Munena  sathete,  Richardson :  Voy.  Erebus  and  Terror,  91. 
Head,  body  and  fins  dark  greenish  olive,  throat  and  abdomen  green- 
ish yellow. 

mi 

C    >  T    Br.  IX. 
A  J 


*  Stn.  Murmnophk  tile,  Buchan.  Ham.  18,  163.  (Syno%,  txeU) — Xy«o- 
dontig  Uterata,  McClelUnd  :  Calc.  Journ.  of  Nat.  Hbt.  V.  186,  PI.  VII.  Fig.  2-^ 
Z^eodoniit  puneiaia,  McClelland,  ibid.  187,  PI.  VII.  Fig.  Z.^Strophidon  Uierata, 
McClelland,  ibid.  215. — Strophidon  punctata,  McCltUwnd,  ibid.  2\h,-^ Strophi- 
don maeulata,  McClelland,  (Muranophii  tUe  bairn,  Buchan.  MS.)  ibid,  PI. 
VIII.  Fig.  I. 

f  Bir.  MeCldknd  conntf »  D  484,  A  394,  (L  o.  187.) 

8  p  2 
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Habit.— jPretAwa/tfr  and  Sea  ofPinang. 

Gangetic  estuaries. 
Total  lingth  :  7  feet  8f  inch. 

The  general  form  of  the  hody  is  cylindrical  to  the  posterior  half  of 
the  tail,  which  is  tapering  and  compressed.  The  length  of  the  head 
to  the  gill*opening  is  ^  of  the  total  or  about  ^  of  the  distance  ihia 
the  muzzle  to  the  anus.  The  horizontal  diameter  of  the  eje  is  -^  of 
the  length  of  the  head ;  the  distance  between  the  eyes  is  two  diame- 
ters :  that  from  the  muzzle  to  the  eye  2\  diameters  ;  to  the  angle  of 
the  mouth  it  is  contained  3f  times  in  the  length  of  the  head.  Tlie 
apertures  of  the  nostrils  resemble  those  of  3f  .  thyrsoidea.  The  jaws 
are  nearly  equal.  The  teeth  of  the  upper  jaw  are  placed  in  a  sisg^ 
uninterrupted  series ;  they  are  distant,  pointed,  with  two  or  three  ia 
front  of  each  eye  longer  than  the  rest,  which  are  generally  small.  The 
teeth  of  the  mesial  line  commence  with  a  single  series  of  three  mores* 
ble  conical  teeth»  of  which  the  second  is  the  longest  of  all ;  behind  it 
appears  a  double  series  of  'very  small  conical  teeth^  which,  howerer,  sooa 
coalesce  into  a  single  series;  opposite  the  eye  commences  a  singk 
series  of  palatal  teeth  which  are  conical  and  long.  Those  of  the  lover 
jaw  consist  of  an  external  series,  which  is  single  uninterrupted  and 
formed  of  small  distant  conical  teeth ;  on  the  anterior  half  of  esdi 
branch  appears  an  internal  distant  series  composed  of  four  long  coniol 
teeth,  of  which  the  anterior  ones  are  placed  at  a  little  distance  bdund 
the  symphysis.  No  tongue  is.  distioguishable.  The  lateral  liae  it 
marked  by  a  series  of  minute  white  pores  which  follow  the  middle  cf 
the  side  to  the  caudal.  The  Tcrtical  diameter  at  the  occiput  is  oontaioed 
3^  times  in  the  length  of  the  head ;  in  front  of  the  anus  it  is  ^  of,  but  ia 
front  of  the  caudal  it  is  one  diameter  of  the  eye.  The  dorsal  originstei 
far  in  front  of  the  gill-opening,  at  the  commencement  of  the  posteiior 
third  of  the  head :  the  distance  from  the  muzzle  to  the  dorsal  is  }  of 
the  length  of  the  head,  that  from  the  dorsal  to  the  gill-opening  i.  Tbs 
dorsal  rays  are  short,  and  hid  by  the  membrane ;  their  length  does  aot 
exceed  ^  of  the  bead,  of  which  the  caudal  is  about  -^^  The  anos  is 
situated  at  the  end  of  the  fiflh-thirteenth  of  the  total  length ;  the  fia 
commences  at  a  short  distance  behind  the  vent ;  the  rays  are  a  little 
shorter  than  those  of  the  dorsal.    A  single  indiridual  occurred  <m  the 


1849.]  Catalogue  of  Malayan  Fishe:  1315 

coast  of  Pinaog  in  May  1845 ;  a  second,  a  little  shorter  than  the  for- 
mer,  was  taken  the  following  Jnly  in  fresh  water. 

Gbn.  Leptocephalus,  Chronov,  1754. 

Head  small  and  short ;  teeth  numerous ;  pectoral  fins  and  gill-open- 
ing very  small ;  body  compressed  and  very  thin,  tape-Uke ;  dorsal  and 
anal  fins  small,  united  at  the  tail,  forming  a  point* 


A  species  of  this  genus  was  found  in  the  stomach  of  Johnius  dia- 

eantku9,  (Lac6p^de,)  taken  at  Pinang.     The  effects  of  the  process  of 

digestion  were  such  as  but  to  admit  the  following  characters  to  be 

aacsertained.    The  colour  was  a  semipellucid  opal,  exhibiting  numerous, 

sonaewhat  distant  striae,  or  backwards  directed  angles,  above  and  beneath 

the  lateral  line ;  the  iris  was  bluish  silvery,  the  pupil  circular  black. 

The  vertical  diameter  at  the  occiput  slightly  exceeded  \  of  the  greatest 

one  of  the  body,  which  was  about  -^j  of  the  total  length.    The  head 

was  small,  with  a  short  very  pointed  muzzle.   The  profile  of  the  forehead 

was  oblique,  meeting  the  horizontal  one  of  the  lower  jaw,  which 

nearly  equalled  the  length  of  the  upper ;  the  length  of  the  head  was 

contained  I7i  times  in  the  total ;  the  distance  from  the  muzzle  to  the 

posterior  circumference  of  the  orbit  was  ^  of  the  length  of  the  head* 

On  each  side  of  the  upper  jaw  appeared  five  forwards-directed,  pointed 

teeth,  and  in  the  intervals  between  them  four  smaller,  similar  ones. 

£ach  branch  of  the  lower  jaw  was  armed  with  five  teeth,  somewhat 

longer,  but  resembling  those  of  the  upper  jaw ;  minute  teeth  appeared 

ill    the  intervals  between  the  three  anterior  longer  ones.    The  roots  of 

the  pectorals  were  all  that  remained,  and  were  placed  close  to  the  abdo* 

niinal  profile,  immediately  behind  the  gill-opening.    The  origin  of  the 

dorsal  and  anal  fins  could  not  be  traced.    The  total  length  of  the  fish 

was  4|-  inches.    From  the  peculiar  dentition  the  species  might  be 

named  :  Lepiocephalus  deniex.    A  species  of  Lepiocephalus  occurs  in 

the  Bay  of  Bengal  as  far  as  the  Sandheads.* 

• 

*  Mr.  McClelland  quotes  the  Gen.  LepioeephaluM  is  exclasWely  inhabiting  Great 
Britain.  {Apodal  Fishei  of  Bengal  in  Calc,  Joum,  of  Nai,  Hiii,  V.,  page  226.)  , 
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FAM.  SYMBRANCHOIDJS. 

Gen.  SYMBitANCHU8|(^/oeA-iScAnW€ftfr»  1801.)  Cuvier,  1817. 

(Unibranchapertura,   LaeSp^de,    1803. — Ophistbrnon,* 

McClelland,  1844.) 

Differs  from  Spkagebranehusf  bj  the  branchiue  commaoicatiiig;  ont* 
side  by  a  single  aperture,  pierced  under  the  throat  and  common  to  both 
sides  ;  pectorals  none ;  vertical  fins  nearly  entirely  adipose  ;  head  thick; 
muzzle  rounded ;  teeth  obtuse ;  opercles  partly  cartilaginous  ;  six  strong 
branchiostegous  rays  ;  intestinal  canal  straight ;  stomach  dbtiogubbed 
by  its  being  a  little  wider^  and  by  a  pyloric  TaWe ;  cceca  none ;  air* 
Tessel  long  and  narrow.^ 

Symbranchus  CALiGANSy  Cautor. 

Plate  VII.  Figs.  1,  2,  3. 
B&lut  of  the  Malays. 
{Young  ?)    Head  above  and  back  impure  lake-coloured  with  lirid 

*  "  Opbistbrnon  :"  {Ser,  Ophiostbbnum.)  "  A  tingle  tranmfem  opmag 
under  ike  throat  common  to  both  branehia,  Theee  eoneUt  of  four  pectinmied  cemk 
on  each  side.  Two  bande  qf  teeth  on  the  edgee  qfihe  upper  jem,  5  ekort  ctrtUefi' 
none  branchial  raye.  Eyee  email  and  placed  on  the  mnuzle,  teeth  diapoeed  ni  baUt 
on  the  eidet  of  the  jaws,*'  (McCleUand :  Calcutta  Journal,  Nat.  Hist.  V.  221.} 
Of  the  preceding  characters  the  following  are  erroneons  :  *'  two  bands  of  teeth  m 
the  edges  qf  the  upper  jaw,*'  and  **  5  short  cartilaginous  branchial  raysJ*  The 
upper  jaw  carries  but  a  single  band  of  teeth,  and  there  are  six  branchiostegou, 
bony  rays  on  each  side.  After  these  errors  have  been  corrected,  it  is  cTident  that 
Ophistemonf  McClelland,  is  identical  with  Symbranchus.  Mr.  McClelland  hisMctf 
quotes  the  difinition  of  Symbranchus,  Bloch,  immediately  preceding  that  of  Ophh 
ostemum  (1.  o.  175),  yet,  he  observes  :  "  their  bronchia  are  not  deaeribed/wrtb^ 
than  that  the  membrane  contains  six  strong  rays,"  (1.  c.  157.)  As  Cnrier,  howcier, 
has  confined  his  diffinition  to  the  differential  characters  by  which  Symhranckn  u 
distinguishable  from  Sphagebranehus,  the  simple  inference  from  his  sileaoe 
ceming  the  branchise  is,  that  both  genera  haye  the  same  number  (four)  on  esA 

t  Sphagbbranchus  (Bloch-Schnetder  1801.)  Cuvier,  1817.  Differs 
Mur{Bna  principally  by  the  branchial  apertures  approachuag  each  other  undsr  A« 
throat ;  the  Tertical  fins  in  seyeral  species  commence  to  project  near  tbe  tail ;  Basite 
extended  and  pointed ;  stomach  like  a  long  cnUde-ftao ;  intestine  strught ; 
long,  narrow  and  placed  far  back. 

X  The  Asiatic  species,  quoted  in  the  fbUowing,  ha?e  no  air^Tesael. 
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reflections,  lighter  on  the  sides  and  abdomen ;  throat  pale  livid  ;  dorsal-, 
caudal*  and  anal-  membranes  pale  carmine. 


D  01 
C10> 
A    Oj 


Br.  VL 


Habit. — Sea  ofPinang. 
Total  length  :  8|-  inch. 

The  head  is  conical,  depressed,  with  ronnded  mnzzle,  swelling 
towards  the  occiput ;  the  body  is  cylindrical  with  the  sides  slightly 
compressed,  of  nearly  equal  diameter ;  the  short,  tapering  tail  is  greatly 
eompressed  like  a  two-edged  sword.  The  length  of  the  head,  from  the 
miizxle  to  the  gill-opening,  is  contained  %\  to  8f  times  in  the  total. 
The  eye,  a  minute  black  speck,  is  situated  nearly  opposite  the  middle 
of  the  lip  ;  its  distance  from  the  muzzle  is  \  of  the  length  of  the  head. 
That  from  the  muzzle  to  the  angle  of  the  mouth  is  ^  of  the  length  of 
the  head.  The  minute  anterior  nasal  apertures  are  situated  on  each 
aide  of  the  muzzle ;  their  magins  are  raised,  not  tubular.  The  larger, 
posterior  apertures  are  situated  obliquely  above  the  eyes ;  they  are  of 
a  lanceolate  form,  with  the  broader  part  in  front  of  and  on  a  higher  level 
than  the  eye,  and  with  the  apex  extending  downwards  and  outwards  to 
the  supraorbital  margin.  The  lips  are  membranous^  the  under  one 
reverted  over  the  lower  jaw,  which  is  very  little  shorter  than  the  upper. 
The  teeth  are  all  blunt  and  minute,  yet  there  is  a  perceptible  difference 
in  their  length.  Each  branch  of  the  upper  jaw  carries  a  series  of  ex- 
cessively fine,  almost  setaceous  teeth,  which  under  the  symphysis 
hecome  crowded  and  form  a  small  triangular  figure.  The  base  of  both 
triangles  is  bordered  by  three  teeth  larger  than  the  rest,  and  separated 
hy  a  naked  longitudinal  interval.  The  palatal  teeth  are  longer  than 
the  preceding^  and  are  placed  in  a  single  close  series,  uninterrupted  on 
the  vomer.  The  teeth  of  the  lower  jaw  are  a  little  stronger  than  the 
palatal,  and  appear  truncated ;  both  branches  carry  a  single  series ; 
both  coalesce  on  the  symphysis  where  they  expand  in  a  semilunar  band, 
three  or  four  teeth  deep.  The  fleshy  tongue  is  elongated,  conical,  with 
rounded  apex,  extending  to  the  sjrmphysis ;  it  is  moveable  by  means  of 
a  lax  fraenulum.  The  margins  are  thickened,  rounded,  forming  a  lon- 
gitudinal groove  along  the  upper  surface  of  the  tongue.  Between  the 
upper  extremity  of  the  hyoid  bpne  and  that  of  the  anterior  branchial 
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arch  appears  a  small  blind  fossa*  without  sac,  like  that  discovered  hy 
M.  Johannes  M  tiller  in  another  Indian  species  :  SynAraneku9  imumm- 
culattu,  filoch.  (/.  Mailer  :  Myxinoiden  in  Abhandl.  derKdnigL  Aind. 
der  Wiseensch.  zu  Berlin.  1839.  Berlin^  1841,  p.  245.)  On 
side  of  the  pharynx  is  a  small  oval  fleshy  tubercle,  behind 
second  one  studded  with  minute  card-like  teeth,  and  immediately  behind 
the  middle  of  the  posterior  branchial  arch  appear  a  few  similar  teeth, 
forming  a  short  linear  group  accompanying  the  arch.  The  lax  undi- 
Tided  gill-membrane  is  externally  marked  by  some  longitudinal  furrows ; 
the  posterior  margin  is  backwards  arched  and  extends  to  tbe  upper 
third  of  the  side,  the  origin  of  the  lateral  line.  The  bony  branchios- 
tegous  rays  are  short,  but  strong,  compressed  and  of  equal  length  ;  the 
four  upper  ones  are  separated  by  a  short  interval  from  the  two  lower, 
which  are  also  placed  farther  from  each  other  than  the  preceding.  Of 
the  four  densely  fringed  branchiae  the  posterior  is  the  shortest,  and 
closely  connected  to  the  third  branchial  arch  by  a  membrane  with  a 
small  oval  aperture  in  the  middle.  The  lateral  line  is  a  groove  oom- 
mencing  at  the  angle  of  the  gill-opening,  and  continuing  a  little  nearer 
the  back  than  the  abdomen  towards  the  anus ;  it  proceeds  along  the 
middle  of  the  side  of  the  tail  to  the  caudal.  The  greatest  verticml  dia* 
meter,  at  the  occiput,  is  contained  3^  times  in  the  length  of  the  head ; 
at  the  anus  4^.  The  length  of  the  tail  varies  from  about  |  to  |-  of  the 
total.  The  skin  is  naked  and  lubricated  by  mucus.  The  membrancNis 
dorsal  commences  opposite  the  anus,  but  is  not  distinct  on  the  anterior 
third  of  the  tail.  The  anal  resembles  the  dorsal ;  the  height  of  either 
scarcely  exceeds  ^  of  the  vertical  diameter  at  the  anus.  Both  unite 
with  the  short  pointed  caudal,  which  contains  ten  minute,  jointed,  sim- 
ple rays.  A  solitary,  apparently  young,  individual  occurred  at  Piuang 
in  September  1843 ;  a  second,  6|-  inch  in  length,  in  February  1845. 

The  distance  from  the  gill-opening  to  the  heart  slightly  exceeds  the 
length  of  the  head.  The  digestive  canal  is  a  little  less  than  f  of  the 
total  length.  The  cesophagus  and  stomach  form  an  elongated  cylinder, 
which  gradually  widens  towards  the  pylorus,  which  b  intemsDy 
marked  by  a  valve.  The  duodenum,  which  is  narrower  than  the  fandaa 
of  the  stomach  is  situated  in  the  middle  of  the  digestive  canaL  The 
intestines  form  a  simple  cylinder,  widening  towards  the  rectum,  without 
csecopyloric  appendages  or  circumvolutions.    The  Uver  consists  of  a 
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▼ery  elongated  single  lobe  with  many  transversal  incisions ;  it  com- 
mences from  the  bulbus  arteriosas,  and  gradually  widening  extends  to 
a  short  distance  from  anus ;  the  colour  is  pale  reddish  brown.  The 
gall-bladder  is  small,  oval,  of  a  pale  bluish  green  ;  it  is  attached  to  the 
liver  at  a  short  distance  in  front  of  the  pylorus,  or  nearly  halfway 
between  the  muzzle  and  the  anus.  The  spleen  is  elongated  oval, 
smaller  than  the  gall,  and  situated  closely  behind  the  pylorus.  There 
is  no  air-vessel. 

Symbranchus  ealigans  differs  from  S,  gutturalis^  Richardson,  (/cA- 
ihyol.  Erebus  and  Terror,  49,  PI.  XXX,  Figs.  14—17.)  from  Dam- 
pier's  Archipelago,  by  its  proportionally  longer  head,  and  shorter  tail : 
in  the  latter  species  the  head  is  ^  of,  the  tail  less  than  \  of  the  total 
length,  and  there  are  7  caudal  rays. 

From  Symbranchus  immaeulatus,  Bloch*  the  present  also  differs 
by  a  proportionally  longer  head,  and  shorter  tail.  Of  a  number  of  S. 
immaeulaius  examined,  the  majority  had  5  caudal  rays,  few  3,  6  or  7. 

*  Bloch.  XII.  77,  Tab.  419,  Fig.  I.  (Bxei.  Habii.  8winam.J  Stn  :  Spn^ 
hrmuhus  immaculaiut,  Shaw,  IV.  36. — Ss^ranekus  immaculaitu,  Cavier,  R.  A. 
II.  3M('). — Symbrunekut  immaeulatut,  Mailer,  Myiinoid.  in  Abh.  der  KonigU 
Akad.  Berlin,  1839,  245. — Ophistemon  bemgalenni,  McClelland :  Gale.  Joam. 
Nat.  Hist.  v.  197  and  220,  PI.  XI.  Fig.  1.2.— M.  Johannes  MiUler,  1.  c.  points 
oat  the  error  committed  by  Bloch,  who  considered  8.  immaeulatu$t  which  he  re- 
oeifed  from  Tranqnebar,  to  be  identical  with  another  distinct  species  inhabiting 
Surinam.  To  aroid  confiuion,  a  specific  name  requires  to  be  given  to  the  Brasilian 
species.  8.  immaeulatut  is  numerous  in  the  Hooghly,  and  appears  daily  in  the 
Ml  Bazaars  of  Calcatta.  IndiTidnals  exceeding  14  inches  in  length,  are  rarely 
nea,  bat  they  are  said  to  attain  to  two  feet.  The  description  of  this  species  gi?en 
by  Mr.  McClelland  onder  the  name  of  Ophitiemon  bengalensi§  is  defective  and 
disfigored  by  the  following  errors.  The  eyes  are  represented  as  being  "  placed 
before  and  external  to  the  posterior  apertures  of  the  nostril ;"  the  branchial  rays 
ire  said  to  be  five  and  to  be  cartilaginous,  and  the  maxillary  teeth  are  described 
and  figured  as  **  forming  a  crescent  in  front  under  the  apex  of  the  jaw." 

The  posterior  apertures  of  the  nostrils  are  pierced  vertically  between,  not  behind 
the  eyes ;  a  tangent  of  the  posterior  margin  of  the  aperture  continued  downwards, 
touches  the  posterior  orbital  margin ;  but  a  tangent  of  the  anterior  margin  of  the 
aperture,  if  prolonged  vertically,  divides  the  eye.  Tiiere  are  six,  bony,  branchios- 
tegons  rays,  and  the  maxillary  teeth  of  both  branches  do  not  coalesce  in  a  crescent 
beneath  the  symphysis,  but  are  separated,  and  terminate  in  two  small,  triangles  as 
<Icicribed  in  8,  ealigans.    In  a  number  of  individuals  of  Symbranekut  immaetc/a- 

8   6 
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In  Ophutemon  hepaticus,  McClelland,  (Calc.  Journ.  Nat.  Hist. 
198  and  221,  Tab.  XI.  Fig.  3-4)  the  eyes  are  said  to  be  placed  «*a 
little  before  the  posterior  openings  of  the  nostrils.**  Both  descriptioii 
and  figures  are  too  defective  to  identify  the  species. 

Gxif.  MoNOFTBRUS,   {[Commerson]  LaeSpkde^  1800,)  Cuvier,  1829. 

(Ophica&dia,  MeCleUand,  1844.*) 

With  the  two  branchial  apertures  united  under  the  throat  ia  a  tn&s- 
Tersal  fissure,  divided  in  the  middle  by  a  partition ;  dorsal  and  anal 
only  visible  in  the  middle  of  the  tail  and  uniting  at  its  point ;  teeth 
like  those  of  a  card  in  the  jaws  and  palatals ;  brauchiostegous  raya  ax; 
branchiiB  three. 


iu9  the  length  of  the  head  varied  from  9i  times  in,  to  -^  of  the  total,  and  tliat  of  the 
tail  from  3^  to  3{.  As  obseryed  by  M.  Johannes  MtUler,  this  species  has  tevenl 
anatomieal  characters  resembling  those  of  Amph^imniM  euchiaj  (Buchan.  UaaiiltaB). 
8tn.  Domdoo  PoMmt  RnsseU  :  XXXV.— CTfiidrdmeAaper/ifre  euekia,  Buehan.  Ham. 
16,  363,  PI.  XYI.  Fig.  4.  (Synon,  e»elu9,)^Sy%braMhu»  cuekia,  Cut.  R.  A.  1L 
354  (").  CSynan.  exelui.^'-'CwMa,  Taylor,  in  Gleaaings  in  Sdeace,  II.  173.— 
^jfn^roneAtw  ea$hiM,  Swainson,  II.  336. — OphiehtkfM  jnmcUhu,  Swainaon,  aM.— 
Amphipnout  eucMa,  MftUer  :  ArchiT.  15,  ISAO.-^Ampk^mouB  cacAta,  J.  Mallar: 
Mynnoiden  in  Abh.  Berl.  Akad,  1839,  244,  (BeiUo,  1841).— CacAla,  HcClellBBi, 
Calc.  Joam.  Nat.  Hist.  IV.  AlU-^^Pneumabrsnehui  itruUtu,  McCleUaad  :  Cak. 
Jonrn.  Nat.  Hist.  V.  192  and  219,  Pi.  Xllh^Pnewnabrtmchui  l^rosms,  McCU* 
land,  ibid.  195 and  219. -^Pneumabnmekui aiMntu,  McCleUand,  sM.  196aiidtl9. 

Dondoo  Paum,  Russell,  XXXV,  has  been  identified  by  the  smnnriiMitSosi  «f  a 
specimen  in  the  collection  of  Mr.  Walter  Elliot,  who  obtained  it  from  tke  Aaika* 
pilly  Lake.  The  diseoTery  of  the  Inng-like  sacs  of  this  eel  belongs  to  James  Tayisr, 
Esq.  late  Ci?il  Sorgeon  of  Dacca,  and  has  been  acknowledged  by  Mr.  Inksiiani 
Milller.  Although  the  treatise  entitled :  •<  Apodal  FUhet  ^f  Beiyal,"  hat  added 
nothing  new  to  our  knowledge  of  the  anatomy  and  habits  of  the  fish,  no  refercDcesi 
made  in  it  to  Mr.  Taylor's  original  commanication  in '  QltmSmg^m  iSdenct,"  {L  c) 
Russell  discovered  Amphipnoui  euchia  in  the  Ankapilly  Lake ;  Budianan  HamUftna 
obsenred  the  fish  in  rlrers  and  ponds  of  the  South  East  parts  of  Bengal*  and  Mr. 
W.  Griffith  in  Assam.  In  December  1848  an  indiTidual  was  Uken  in  the  Cka. 
naub  near  our  camp  at  Ramnuggnr,  and  in  February  1849  another  was  taken  in  the 
Jehlnm  not  far  from  our  Camp  at  Chillianwalia.     (Punjaub.) 

*  **  Ophigardia  :  (Scr.  Ophiocardia)."  Two  broad  bands  of  teedi  on  Oa 
upper  and  one  on  the  lower  jaw ;  a  single  transTcrse  opening  under  the  tiweat, 
dlTcrging  on  either  side  to  the  giUsi  which  consist  of  three  slightly 
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MoNOPTERus  JAVANicvSy  Lac^pMo. 

Plate  V.  Figs.  6,  7,  8.  (Nat.  siie.) 

MoDopt^re  javanais^  Lac^p.  II.  139. 
Unibranchaperture  lisse,  Lac^p.  Y.  658,  Pi.  17»  Fig.  3. 
Monopterus  javanicuSy  Shaw,  IV.  39. 
MoDopt^re  javanais,  Cuvier,  R.  A.  II.  354. 
Monoptenis  JayanennSy  Swainson,  II.  336, 

Ophicardia  phayrianay  McClelland :  Calc.  Journ.  of  Nat.  Hist.  V. 

191,  218,  PI.  XII.  Fig.  1. 
Monopteraa  Iceris,  Richardson:  Voy.  Salph.  Ichth.  116.* 
Monopteras    dnereus,  Richardson  :   ibid.   117,  PI.  52,  Fig.   1-6. 

(SynoH  exelus,) 
Monopteras?    (Symbranchus ?)   xanthognathus,   Richardson,  ibid. 

118,  PI.  52,  Fig.  7! 

Monopteras  lievis,  Richardson,  Report,  1845,  315. 

Monopteras  cinereus,  Richardson,  ibid.  315. 

Ophicardia  xanthognatha,  Richardson,  ibid.  116  ? 

B6lut  of  the  Malays. 

fToung.)  Head  above,  back  and  sides  above  the  lateral  line  black- 
ish brown  with  bluish  reflections ;  rest  of  the  sides,  throat  and  abdomen 
pale  brownish  blue ;  fin-membranes  blackish.  Iris  pale  golden,  dotted 
with  brown  ;  pnpil  circolar  black. 

Total  length  :  4|  to  6f  inch. 

(Adult.)  Ground  colour  of  head  above,  cheeks,  back  and  sides 
above  the  lateral  line  reddish  yellow  ochre,  or  pale  greenish  yellow ; 
rest  of  the  sides,  throat  and  abdomen  pale  yellow  ochre  or  buff;  head 
back  and  sides  so  densely  spotted  with  blackish  brown,  as  to  leave  but 


GOinlM  ;  no  scales,  fi?e  rays  in  each  side  of  the  branchial  membrane.  There  is  but  one 
«pedM  known  and  this  has  no  air-vessel."  (McClellaDd:  Cole.  Joum.  Nat.HUi.  V. 
1 75.)  The  characten  by  which  Ophiemrdia  is  supposed  to  diiTer  from  Monopterut 
are  the  assigned  single  transTerse  opening  under  the  throat,  and  the  five  branchioa- 
tegona  rays : — both  characters,  however,  happen  to  be  erroneous,  aa  *'  Opkieardim 
pMaprimui,**  like  a  M<mepteru$t  has  iw9  braHckUtl  optrimm  and  tt«  ArmcMof  ^«f  • 

*  Sir  John  Richardson  has  identified  this  fish  with   Umbrtmehaptriurt  Uu€^ 
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little  of  the  ground-colour  to.  view  like  single  small  spots ;  cbeeks, 

throat  and  abdomen  with  paler  and  fewer  brown  spots ;  abdomen  in 

some  individuals  not  spotted  ;  lateral  line  of  the  ground-coloar  of  the 

body*     Iris  light  brown»  with  a  narrow  golden  ring  encloaiDg  the 

pupil.* 

Total  length  :  lOf  to  20f  inch. 

D  0, 

C  2,  3,  4  or  5,     Br.  VI. 

A  0, 

Habit. — Sea  o/Pinang,  Malayan  Peninsula. 

Arracan  coast,  Snnda  isles,  China  Seas,  (Hong-Kong,  Gac- 

ton,  Chnsan,  Woosung.) 

The  general  form  of  the  fish  is  cyhndrical,  gradually  tapering  from 
the  occiput,  where  the  diameter  is  greatest,  to  the  tail  which  is  greatly 
compressed,  like  a  two-edged  sword,  and  tapers  more  suddenly  thaa 
the  body,  terminating  in  a  sharp  point.  The  head  is  conical,  swdiing 
towards  the  occiput,  the  profile  of  which  is  more  or  less  arched.  Be- 
tween the  eyes  the  head  is  somewhat  depressed,  and  the  profile  slopes 
towards  the  rounded  depressed  muzzle,  which  slightly  projects  beyond 
the  rounded  narrower  apex  of  the  lower  jaw.  Both  individually  and 
according  to  its  age  this  species  presents  considerable  variations  in  its 
external  characters.  The  following  have  been  found  constant  in  a 
number  of  individuals  of  different  size.  The  body  is  viscous  and  without 
scales.  The  eye  is  situated  above  the  middle  of  the  upper  lip,  almost 
bordering  upon  the  profile  ;  the  form  of  the  eye  is  oval,  and  it  is  obliquely 
placed,  with  the  greatest  diameter  diverging  backwards  and  downwards. 
The  distance  between  the  posterior  margins  of  the  eye  is  therefore 
greater  than  that  between  the  anterior  margins ;  the  distances  from  the 


*  Specimens  preserved  in  spirits  of  wine  change  the  coloan,  and  appetf  ai 
described  by  Sir  John  Richardson.  Monopterui  knit,  '*  Corpore  cafyophyllaeeo. 
branneo  immacniato,  subths  pallidiori  ;  genia  pnnctatia."— Jfoiic»pler«t  cmemt* 
**  The  eoloar  of  the  fish  generally  is  lead-grey,  paler  beneath,  and  thk^y  spttXki 
on  the  back  and  sides  with  small  points  of  hair  brown.  Iliere  are  aonte  ftk 
streaks  on  the  top  of  the  head."  {Voy.  Suiph.  Ichtk,  pp.  116,  117.)  IW 
drawing  from  which  Monoptenu  spohtkognathut  was  taken,  has  evidently  tea 
coloured  from  a  living  or  fresh  fish. 
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eje  to  the  muzzle,  and  thtt  to  the  angle  of  the  lips  are  nearly  equal. 
The  anterior  nasal  apertures  are  very  minute,  with  a  slightly  raised 
margin,  but  not  tubular,  and  situated  on  each  side  of  the  muzzle  ;  the 
posterior  ones  open  on  the  crown  of  the  head ;  although  small,  they  are 
conspicuously  larger  than  the  anterior ;  they  are  pyriform  with  the  apex 
close  to  the  centre  of  the  supraorbital  margin,  and  they  are  directed 
obliquely  inwards,  so  that  the  distance  between  their  fundus,  which  is  a 
little  beyond  the  anterior  orbital  margin,  is  less  than  that  between  the 
apex  of  both.  The  narrow  lips  are  membranous,  the  upper  one  slightly^ 
the  lower  very  reflex  ;  their  commissure  is  situated  considerably  less 
than  half  the  distance  between  the  muzzle  and  the  gill-opening.  The 
teeth  are  villiform,  somewhat  varying  in  length ;  under  a  lens  they 
appear  conical,  slightly  recurvous,  with  a  blunt  apex.  Those  of  the 
npper  jaw  form  a  narrow  band,  tapering  towards  the  angle  of  the  mouth ; 
at  the  symphysis  the  band  of  each  limb  forms  a  short  linear  process* 
separated  by  a  linear  naked  interval.  The  palatal  band  resembles  the 
maxillary,  but  both  branches  coalesce  on  the  vomer  at  an  acute 
angle,  and  internally  and  externally  the  band  is  enclosed  by  a  papillary 
fold  of  the  membrane  lining  the  palate,  which  gives  the  band  the  ap<> 
pearance  of  being  broader  than  it  really  is.  On  each  side  of  the 
pharynx,  between  the  root  of  the  posterior  free  gillarch  and  the  fourth 
appears  a  small  rounded  tuhercle,  studded  with  minute  card«like  teeth* 
Immediately  behind  the  middle  of  the  fourth,  posterior  arch,  appears 
a  short  linear  group  of  similar  teeth.  The  teeth  of  the  lower  jaw  re- 
aeroble  the  rest ;  the  bands  of  both  branches  taper  towards  the  angle 
of  the  mouth ;  on  the  symphysis  they  either  coalesce  or  are  separated 
by  a  linear  interval.  Also  this  band  is  internally  lined  by  a  papillular 
daplicature  of  the  membrane  of  that  part  of  the  mouth.  The  fleshy 
moveable  tongue  is  elongated,  tapering  into  a  narrow  flattened  and 
rounded  apex.  The  upper  surface  is  papillular,  like  the  roof  of  the 
mouth ;  the  anterior  half  is  flattened  and  thin,  the  posterior  is  thick, 
boUowed  into  a  longitudinal  channel  between  the  two  rounded 
margins,  which  Lac6p^e  from  the  MS.  of  Comraerson  describes  as 
two  tubercles  at  the  base  of  the  tongue. 

Between  the  root  of  the  upper  extremity  of  the  hyoid  bone  and  the 
anterior  gillarch,  but  nearer  the  former,  appears  a  small  blind  fossa,  ap- 
parently without  sac,  like  that  of  Symbranchus,  The  oblique  gill-openings 
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are  almost  confined  to  the  abdominal  8arface»  meeting  at  an  acute  angle 
on  the  throat ;  they  are  divided  by  a  thin  longitudinal  aeptnm,  which 
does  not,  however,  extend  as  far  back  as  the  angle  of  the  gill-openingii 
and  they  consequently  have  the  appearance  of  being  single  as  in  the 
Gren.  Symbranehue.    A  fold,  corresponding  to  the  septum,  appears  od 
the  external  surface  of  the  membrane.     In  the  posterior  half  of  etdt 
cavity  appear  three  small,  but  slightly  curved  bony  arches,  with  miDOte 
branchiae.  The  fourth,  posterior,  arch  is  entirely  hidden  by  the  mtega- 
ments.    The  branchiostegous  rays  are  generally  short,  but  unequal: 
the  four  upper  ones  are  placed  closely  together,  the  two  lower  oaes  at 
some  distance  below  the  former ;  the  second  upper  ray  and  the  tvo 
lower  ones  are  of  nearly  equal  length,  about  double  that  of  the  r- 
maining  three.   A  linear  grooye  marks  the  lateral  line,  which  oontinnn 
nearly  in  the  middle  of  the  side  to  the  point  of  the  tail.     In  spedmeot 
preserved  in  spirits  of  wine  the  contraction  of  the  muscles  produoei 
another  linear  groove  dividing  the  space  between  the  back  and  the 
lateral  line.     All  the  preceding   characters    correspond  to  those  of 
Manopthre  javanaia,  Lac^p^de.  The  following  are  the  characters  whidi 
vary,  not  only  according  to  age,  but  even  in  individuals  of  equal  duneo- 
sions.   The  length  of  the  head  (measured  from  the  snout  to  the  hinder 
angles  of  the  gill-openings,)  varies  from  i^  of,  to  15^  times  in  the  total ; 
the  tail  from  i  of  to  2|  in  the  total  length.     Generally  the  head  it 
proportionally  shorter  in  the  young,  but  the  tail  longer  than  in  the 
adult.  The  distance  between  the  eyes,  across  the  forehead,  is  anteriorlj 
about  three-,  posteriorly  about  four  diameters  of  the  eye.     On  the  top 
of  the  head,  on  the  upper  lip  and  the  throat  appear  some  minute  dis- 
tant pores,  the  number  of  which  varies  individually.     Ofthetbm 
united  fins  tlie  two  are  entirely  membranous  ;  the  very  small  candal 
encloses  from  two  to  five  undivided  rays,  so  very  minute,  that  a  Ictf 
is  required  to  observe  them  through  the  semitransparent  membntne. 
In  adult  individuals  they  are  frequently  not  distinguishable.    The  dor- 
aal  commences  a  little  behind  the  root  of  the  tail,  rising  into  a  low  arch 
above  the  middle  of  the  tail  and  then  gradually  decreasing  towards  the 
caudal.    The  anal  may  be  traced  from  the  anus  in  the  form  of  a  raised 
line,  sunk  in  a  groove ;  on  the  posterior  two  thirds  of  the  tail  it  fonas 
a  skinny  hem,  less  elevated  than  the  dorsal.     Both  are  frequently  ntj 
indistinct  in  individuals  of  all  ages,  and  can  then  barely  be  dtstinguiahed 
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bj  their  semitransparency.  Single  individaals  occur  on  the  coasts  of 
Pinang  at  all  seasons. 

The  constant  characters  occur  in  Monopterus  Itevit,  Richardson, 
and  in  If.  einereus,  Richardson ;  of  the  inconstant  characters  some 
are  applicable  to  either. — Ophiocardia  pkayriana,  McClelland,  is  de- 
scribed as  haying  two  short  tubular  nostrils  at  the  extremity  of  the 
muzzle,  and  five  branchiostegous  rays.  Both  characters  are  erroneous, 
and  the  fish  nowise  differs  from  M,  javanicus. — Monopterus  fframmietu, 
(Cantor,)*  observed  at  Chnsan  and  in  Japan,  presents  the  following 
dififerences.  The  head  is  contained  about  1  Of  times  in  the  total  length, 
the  tail  from  4|-  to  5,  and  in  a  Japanese  specimen  it  was  about  7  times 
in  the  total.  The  head  is  consequently  proportionally  longer,  and  the 
tail  shorter  than  in  M,  javanicus.  The  living  individuals  examined  in 
1840  at  Chusan  had  the  head,  back  and  sides  above  the  lateral  line  of  a 
reddish  yellow  ground-colour ;  the  rest  of  a  dark  buff ;  the  whole  body 
covered  with  numerous  black  irregular  lines,  like  inscriptions,  leaving  but 
little  of  the  yellow  and  buff  to  view.  In  other  external,  and  in  anatomical 
characters  they  agreed  with  M.javanicus,  and  it  remains  to  be  ascertained 
if  the  above  mentioned  differences  are  constant,  specific,  or  merely  in- 
dividual. The  original  of  M.  xanthognathua^  Richardsonf  is  either 
Jf .  javanicus,  or  M,  grammicu3,  if  the  latter  is  a  distinct  species. 

In  Monopterus  javanicus  the  heart  is  situated  at  a  distance  behind 
the  gill-openings  of  about  If  times  the  length  of  the  head.  The  diges- 
tive  canal  is  about  f  of  the  total  length.  The  oesophagus  and  stomach 
form  a  long  canal,  which  gradually  widens  towards  the  pylorus, 
and  is  about  f  of  the  digestive  canal ;  on  the  internal  surface  appear 
some  longitudinal  rugae,  which  terminate  at  a  short  distance  from  the 
pylorus.  The  origin  of  the  duodenum  is  internally  marked  by  a  very 
distinct  valve,  and  externally  by  a  considerable  constriction.     The 

*  Stn.  Sjfmbranekns  grammieus,  Caotor :  Ann.  and  Mag.  of  Nat.  Hist.  IX. 
30.— Afonop^crwi  marmoratMS,  Temminck  et  Schlegel :  Fauna  Japon. — Monop" 
gerus  marmoratutf  Richardson:  Report,  1843,315.  Tbia  eel  ia  numerous  at 
Cbiuan  in  streamlets,  canals  and  estuaries.  As  it  is  a  favourite  article  of  food, 
Ik  is  kept  by  the  inhabitants  of  Chusan  in  large  jars  with  fresh  water.  But  it  is 
capable  of  living  a  considerable  time  out  of  water.  It  is  of  voracious  habits, 
feeding  on  smaller  fishes,  and  it  takes  hooks  baited  with  earth-worms. 

t  ^^.^^  9f^^  M.  8.  SulpkuTf  lehthpoloffy :  118,  PI.  &2,  Fig.  7. 


1326  Catalogue  of  Malayan  FUhe9.  [Dec. 

coats  of  the  stomach  are  perceptibly  thicker  than  those  of  the  inte9tiiics» 
which  form  a  narrow  cylinder  without  ccecopyloric  appendages  or  dr- 
cnmyolutions,  and  widen  a  little  towards  the  anus.  The  liver  is  linear, 
consisting  of  a  single  lobe,  but  subdivided  by  numerous  small  trans- 
verse incisions ;  it  accompanies  the  stomach  and  terminates  a  httle 
behind  thf  pylorus. 


ORDO  PLECTOGNATHL 


FAM.  BALISTISID.E. 

Gen.  Balistes,  {^Artedi]  LinTUf,  1748)  Cuviery  1817- 

Body  compressed ;  in  each  jaw  a  single  series  of  eight,  generally 
trenchant,  teeth;  skin  scaly  or  granulated,  but  not  exactly  osseoos; 
anterior  dorsal  composed  of  one  or  more  spines,  articulated  with  a  pe- 
culiar bone,  fixed  to  the  skull  and  furrowed  to  receive  the  spines  ;  pos- 
terior dorsal  soft,  long,  opposite  to  a  nearly  similar  anal ;  ventrak  none^ 
but  a  pelvic  bone  suspended  to  those  of  the  shoulder. 

Balibteb  conspicillum,  Bloch-Schneider. 

Renard  :  I.  15,  Fig.  88. 

Baliste  americain,  Lac^p^de,  I.  377>  PI.  16.  Fig.  2. 
Balistes  conspicillum,  Bloch-Schneider,  4/4. 
Balistes  bicolor,  Shaw,  V.  407,  PI.  168. 
Lesson  et  Garnot :  Voy.  de  la  Coquille,  PI.  9. 

Quoy  et  Gaimard  :  Uranie,  PI. Fig.  1. 

Balistes  conspicillum,  Cuv.  R.  A.  II.  373,  note. 
Rhinacanthus  conspicillum,  Swainson,  II.  325. 
Balistes  conspicillum,  Richardson:  Report,  1845,  201. 
Balistes  conspicillum,  Temm.  et  Schl.  Fauna  Japon.   Pisces,  Tab. 

CXXIX.  Fig.  1.     (AdMk.) 

(Toangyfrom  Wo  3  inch,  in  length.)  Head  above,  back  and  upper 
half  of  the  sides  pale  rust-coloured  or  reddish  brown,  with  more  or  less 
distinct  snufP-coloured,  short,  longitudinally  undulating  lines  or  spots; 
lower  half  of  sides,  throat  and  abdomen  impure  brownish  white  with 
pale  brown  patches ;  in  some  on  the  sides  of  tlie  head  and  body  a  fev 
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ffistant  white  dots ;  fins  brownish  white ;  second  dorsal,  cHudal  and 
anal  with  large  brownish  grey  or  black  patches,  tris  pale  fVosted 
silvery  minutelj  dotted  with  brown ;  in  some  with  three  or  four  in- 
distinct radiating  brown  bars  ;  orbital  margin  blackish. 

(From  3  io6  irteh^  in  length.)  Yellowish-,  reddish-  or  blackish- 
brown,  back  darker,  abdomen  lighter  than  the  rest ;  sides,  throat  and 
abdomen  in  some  individuals  with  more  or  less  distinct  ro.nnded  whitish 
spots* ;  and  in  others  an  indistinct  whitish  forwards  arched  band 
from  eye  to  eye ;  pectorals  transparent  brownish  grey  with  a  blackish 
spot  at  the  root ;  rest  of  the  fins  brownish  black,  darker  than  the  body  $ 
the  basal  half  of  their  membranes  in  some  individuals  with  vef-y  indis* 
tinct  whitish  spots.   Iris  pale  silrery  round  the  pupil ;  rest  black* 

D  3—23,  24  or  25^  G  lOj,  A  20,  21  or  22|  P  14  or  15,  Br.  VL 

Habit.  •-nS^ea  of  Malayan  Feninmla  and  Ulandt, 

Japan,  China  Sea,   Natunas,  Indian  Oceani   MauritittSi 

Madagasean 

Total  length  :  6  inch. 

"When  the  peWic  spine  is  withdrawn  the  general  outline  of  the  body 
is  oTsl.  The  length  of  the  head,  from  the  muztle  to  the  upper  part  of 
the  gill-opening,  is  contained  3^  times  in  the  total  length.  The  anterior 
angle  of  the  orbit  is  situated  close  to  the  profile  above  the  centre  of  the 
length  of  the  head,%f  which  the  horizontal  diameter  is  \  ;  the  distance 
across  the  slightly  arched  forehead  is  a  little  less  than  two  diametersa 
Each  nostril  has  two  small  tubular  apertures  situated  a  little  in  front  of 
the  anterior  angle  of  the  orbit ;  the  anterior  aperture  is  directed  forwards^ 
the  posterior  backwards.  The  mouth  is  small  with  fleshy  lipSk  ^ 
each  Jaw  appear  eight  obliquely  truncated,  trenchant  teeth,  gradually 
increasing  in  size  towards  the  symphysis.  In  the  teeth  of  the  uppet 
jaw  the  internal  surface  is  latger  than  the  external,  elongated  oval^ 
flattened  with  a  rounded  impression  at  the  anterior  part.  In  young 
individuals  the  internal  surface  is  finely  transversely  furrowed,  but 
wilfa  age  it  becomes  smooth.  The  internal  surface  of  the  teeth  of 
the   lower  jaw  is  klmost  entirely  hid  by  a  small  crescent-shaped 

«  In  one  individual,  taken  oflf  the  Natunas  Isles,  (4o  N.  L.  108*  B.  in  the 
go^tbem  part  bf  the  Chins  Sea,)  the  body  was  said  to  be  covered  with  blood  red 
gpote ;  after  haTitg  been  preser? ed  in  tplrits  of  wine,  it  appeared  of  a  ludforniljr 
blackish  brown* 

8  H 
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membnme.  The  tongue  is  snail,  rounded,  flesh  j  and  tied  to  the  floor 
of  the  mouth.  The  anterior  dorsal  commences  a. little  behind  the  la- 
tenor  third  of  the  hack,  the  caudal  not  included ;.  the  first  spine  is  vfij 
thickf  with  the  anterior  rounded  margin  prickly ;  the  aidea  are  smooth, 
longitudinally  striated  ;  the  length  is  less  than  ^  of  the  head ;  botm 
▼ery  young  bdiriduals  it  is  proportionally  a  little  longer.  The  seeood 
spine,  which  at  the  root  is  in  contact  with  the  former,  is  much  slendaer, 
amooth,  and  but  }  of  the  anterior ;  it  is  easily  laid  down,  and  wkn  it 
reclines,  the  anterior  trigger-like  spine  spontaneously  foUows.  The  third, 
slender  spine  is  placed  at  a  distance  from  the  second  of  twice  its  ows 
length,  which  is  ^  of  that  of  the  former ;  it  may  be  reclined  either 
forwards  or  backwards  in  the  grooTe  of  the  back.  All  three  spines  tie 
connected  by  a  lax  membrane.  The  distance  from  the  first  to  the 
third  spine  equals  the  length  of  the  former,  and  also  the  distance  ftmn 
the  third  spine  to  the  posterior  dorsal  fin.  The  latter  is  nearly  equi- 
lateral triangular.  The  anterior  four  rays,  of  which  the  first  and  second 
are  undivided,  rapidly  increase  in  length  ;  the  fifth  and  sixth  are  the 
longest,  by  i  longer  than  the  first  dorsal  spine ;  the  suooeediDg  njs 
gradually  decrease ;  the  last,  which  is  undivided,  equals  the  third  SfkoL 
The  sides  of  all  the  rays  of  this  and  the  remaining  fins  are  covered  with 
minute  spines.  The  extent  of  the  base  of  the  second  dorsal  eqash  the 
distance  of  this  fin  from  the  first  dorsal  spine.  It^  distance  firoai  tbe 
caudal  equals  that  from  the  third  spine.  The  caudal  is  broad  with  the 
posterior  margin  convex ;  the  length  is  a  little  kss^than  the  bagfit 
dorsal  rays.  The  anus  is  situated  opposite  the  first  dorsal  ray;  the 
anal  fin  commences  opposite  the  fourth ;  the  extent  of  the  base  is  s 
little  shorter  than  that  of  the  posterior  dorsal;  in  other  respects  the 
two  are  equal  and  terminate  opposite  each  other.  The  length  of  the 
rounded  pectorals  is.  a  little  more  than  i  of  the  head.  The  pelvic  ^ 
protrudes  but  very  little,  and  is  but  slightly  protractile;  exterasllyits 
length  equals  that  of  the  longest  dorsal  rays ;  the  triangular  devhf 
has  the  anterior  and  posterior  margins  equal,  but  the  base^  from  the 
root  of  the  pelric  spine  to  the  anus,  exceeds  by  i  the  two  iDSi|ias> 
The  vertical  diameter  of  the  occiput  equals  the  length  of  the  head ;  th^ 
in  front  of  the  posterior  dorsal  is  contained  2^  times  in  the  totsl  length; 
when  the  pelric  spine  is  protracted  the  greatest  vertical  diameter  is  ^  « 
the  total  length.  The  body  is  covered  with  rhombotdal  prickly  seiks*  ^ 


1849.]  CmitOogue  of  Malayan  FMei.  1 329 

a  little  diatsnoa  beneath  die  beck  and  behind  the  pectorals,  each  scale 
is  proTidcd  with  a  central,  backwards  arched,  small  but  strong  spine^ 
forming  longitndinal  series,  of  which  upwards  of  20  may  be  counted 
between  the  posterior  dorsal  and  the  anal,  10  on  the  tail.  At  the  lower 
part  of  the  dewlap  these  spines  appear  in  dusters  of  from  three  to 
fire. 

The  stomach  is  capacio.us,  elongated ;  it  contained  remains  of  fish ; 
(in  several,  of  Sxoeoetut  nigripennUf  Cut.  and  Val.)  The  intestinal 
canal  is  wide,  contained  about  If  times  in  the  total  length.  The  liver  is 
large ;  the  right  lobe  consists  of  two  elongated  portions ;  the  left  is 
broader  and  deeply  cleft.  The  gall-bladder  is  large,  ovoid,  expanded 
with  a  whitish  green  fluid ;  the  spleen  is  small.  The  silvery  air-vessel 
is  elongated  oval,  occupying  the  upper  part  of  the  abdominal  cavity. 
At  Pinang  and  Singapore  this  species  is  numerous  at  all  seasons. 

Gen.  Monacanthus,  Cuvier,  1817. 

Scales  small,  covered  with  stifP  asperities,  close  like  velvet ;  extre- 
mity of  the  pelvis  salient  and  spinous  ;  anterior  dorsal  fin  with  a  large 
prickly  spine,  and  a  second  almost  imperceptible. 

MONACANTBUS    T0MBNT08US,  (LinU^.) 

Seba:  III.  Tab.  XXIV.  Fig.  18. 

Gronov.  Mus.  Tab.  YI.  Fig.  5. 

Balistes  tomentosns,  Linn6  :  Syst.  1463.* 

Balistes  tomentosns,  Shaw,  V.  401,  Pi.  169. 

Monacanthus  tomentosus,  Cuvier,  R.  A.  II.  373  (') 

(Young.)  Yellow ;  dewlap  washed  with  grey  ;  except  the  throat  and 
dewlap,  the  rest  of  the  body  with  numerous  small  rouaded  cobalt  blue 
apota ;  first  dorsal  spine  yellow  with  three  blackish  rings,  membrane 
bloish  white  minutely  dotted  with  brown  ;  posterior  dorsal,  anal  and 
pectorals  yellowish,  transparent ;  caudal  rays  whitish,  membrane  black. 
Iris  pale  golden,  orbital  margin  blackish. 

D  2—31,  C  10|,A  28,  P  12,  Br.  VI. 

Habit. — Sea  of  Pinang. 
Indian  Ocean. 

TOTAI«  LENGTH  *.    3f  iuch. 

*  Distinct  from  Baiittu  tomentosus,  Bloch»  PI.  148,  which  CiiTier  refers  to 
Firm  «c«,  Msrcgr.  154.  Mr.  Swainion  quotes  the  ipedcs  of  Bloch,  (Sw.  II.  327.) 

8  H  2 
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When  the  pdvie  spine  is  withdmwn,  the  outline  Qf  ibe  bedj  ii 
elongated  oval.  The  length  of  the  beecl>  from  the  mnxde  to  a  little  be^ 
hind  the  orbit,  is  contained  3^  timet  in  the  tot«d.  The  eje  is  ataated  a| 
a  Uttle  distance  beneath  the  first  dorsal  vpm^  and  above  the  pectorsie 
and  gill-openings ;  the  horizontal  diameter  is  i  of  the  length  of  the  besd 
and  equals  the  distance  between  the  eyes.  The  nostrils,  lipa,  t^h 
and  tongue  resemble  those  orgi^ns  of  Batistes  eamsjpieUhm.  The  irst 
dorsal  spine  rises  abore  the  eye ;  it  is  moderately  strong,  slightly  avehed 
and  serrated  both  on  the  anterior  and  posterior  margin  s  it  is  i|  little 
less  than  i  of  the  length  of  the  bead  ;  the  second  spine  is  yery  skn- 
der»  like  a  bristle  and  flexible,  \  of  the  length  of  the  former.  Their 
connecting  membrane  extends  but  little  behipd  the  orbit ;  its  diatancs 
from  the  posterior  dorsal  equals  the  length  of  the  first  apine.  The  firsi 
four  rays  of  the  posterior  dorsal  gradually  increase  in  length  ;  the  fifth 
ray,  from  which  the  rest  very  slowly  decrease,  is  but  little  longer  than 
the  horizontal  diameter  of  the  eye  ;  the  extent  of  the  base  is  f  of  the 
length  of  the  head ;  the  distance  from  the  caudal  is  ^  of  the  extent  of 
the  base.  All  the  rays  of  the  posterior  dorsal,  the  anal  and  the  pecto- 
rals are  undivided  and  spinous  on  their  sides.  The  caudal  is  eloi^ed, 
with  the  posterior  margin  rounded ;  all  the  rays  exeept  the  upper  and 
lower,  are  divided ;  the  length  of  the  central  ones  is  f  of  the  head. 
Although  the  anal  commences  a  little  in  front  of  the  posterior  dorsd, 
the  extent  of  its  base  is  not  longer ;  in  other  respects  it  resembles  the 
dorsal.  The  pectorals  are  rounded,  i  of  the  length  of  the  head.  The 
point  of  the  pelvio  spine  barely  projects  beyond  the  integuments ;  the 
spine  is  large,  arched  ;  f  of  the  length  of  the  head ;  it  is  very  protne- 
tile,  forming  the  anterior  margin  of  the  triangular  dewUp ;  the  base  of 
the  latter  equals  this  margin  ;  but  the  posterior  margin  is  shorter  by  |, 
The  vertical  diameter  of  the  protracted  dewlap  is  contained  2^  times  ia 
the  total ;  in  front  of  the  posterior  dorsal  it  is  \  of  the  total.  His 
whole  body  has  a  downy  appearance  from  being  covered  with  minnt^ 
prickles,  rough  to  the  touch  ;  those  of  the  taU  are  a  little  longer  than 
the  rest.    A  solitary  indiridual  occurred  at  Pinang  in  Jaly»  1844. 

MONACANTHUS   0E06RAFH|CU8,    (P6r00.) 

Balistes  geographicus,  P^ron. 

MopiuwthDS  geographicus,  Cut«  B.  A.  IL  373  (^)«  PL  XI.  F^  1 
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l^naamdiiis  geogniphlcasy  Swainson,  II,  327. 

Gronnd-coloor  pals  fieenUh  blue  with  scattered  small  brown  spots  i 
from  the  anterior  part  of  the  base  of  the  posterior  dorsal  to  behind  the 
eye  an  obliqae,  ondulatiDg,  lilac  brownish  band,  edged  with  whitish,  and 
with  namerous  small  brown  spots ;  a  second  similar  from  the  middle 
of  the  base  of  the  posterior  dorsal  to  beneath  the  pectorals  ;  a  third 
from  the  posterior  part  of  the  latter  fin  and  the  tail  to  the  anus ;  these 
bands  are  frequently  interrupted  or  broken  up,  so  as  to  make  the  body 
resemble  a  geographical  chart  of  islands ;  from  the  anterior  part  of  the 
orbit  three  or  four  short  radiating  brownish  bands ;  first  dorsal  spine 
greenish  blue,  indistinctly  annulated  with  brown ;  membrane  pale  lilao 
elouded  and  minutely  dotted  with  brown ;  rays  of  posterior  dorsal, 
cnudal  and  anal  pale  greenish  blue ;  their  membranes  pale  brownish 
lilac  transparent ;  basal  half  of  dorsal  with  three  or  four  parallel  undu- 
lating brown  lines ;  anal  with  a  dark  brown  net- work ;  anterior  two 
thirds  of  caudal  with  numerous  brown  dotted  lines,  parallel  to  the 
posterior  margin,  near  which  6  or  7  pale  blackish  lilac  confluent  lines ; 
lower  part  of  the  dewlap  pale  whitish  lilac  with  small  brown  spots. 
Iris  frosted  silvery,  with  indistinct  radiating  brownish  bars. 

D  2—29,  31  or  32,  C  10|,  A  29,  30,  31  or  32,  P  13  or  12,  Br.  V. 

Habit. — Sea  of  Pinang^  Singapore^  Malayan  Peninsula. 

Total  lvngth  :  8|-  inch. 

When  the  pelvic  spine  is  withdrawn,  the  form  of  the  body  is  nearly 
rhombic.  The  length  of  the  head,  from  the  muzzle  to  a  little  behind  the 
orbit  is  contained  3^  times  in  the  total.  The  eye  is  situated  at  a  short  dis* 
tsnce  beneath  the  first  dorsal  spine ;  the  posterior  margin  of  the  orbit  is 
immediately  above  the|gill-opening ;  the  horizontal  diameter  of  the  eye  is 
contained  A\  times  in  the  length  of  the  head.  The  outline  of  the  forehead 
is  concave,  ascending  towards  the  first  dorsal  spine ;  angular  from  side 
to  side ;  the  horizontal  distance  between  the  eyes  equals  one  diameter. 
The  nostrils,  lips,  teeth  and  tongue  resemble  those  organs  of  Balisies 
eanspieillum.  The  four  upper  branchiostegous  rays  are  slender  like 
hairs,  the  fiflh  is  broad,  sabre-like,  with  the  upper  margin  elongated  ;  it 
appears  like  two  soldered  together ;  the  first  dorsal  spiqe  is  strong  and  a 
little  backwards  arched ;  the  anterior  surface  is  rounded,  longitudinally 
farrowed  and  very  prickly  ;  the  posterior  is  smooth,  with  about  7  strong 
downwards  directed  thorns  on  each  side ;  the  length  of  the  spine  equals 
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the  distance  from  the  muzsle  to  the  eye.  The  membnuie  is  veiy  short 
tnd  completely  envelops  the  minnte  slender  seoood  spine.  The  famm 
of  the  back  is  very  short  and  not  intended  to  receive  the  first  spue, 
which  can  bnt  partially  be  laid  down,  so  as  not  to  touch  the  hatk^  by 
reclining  the  second.  The  distance  from  the  first  spine  to  the  pocte- 
rior  dorsal  fin  is  nndnlating,  gfradnally  ascending,  and  eqnals  the  dis- 
tance from  the  mnszle  to  the  first  spine.  All  the  rays  of  the  posterior 
dorsal  are  ondivided,  with  minnte  spines ;  the  first  is  but  little  shoitec 
dian  the  second  and  third,  the  longest,  which  are  f  of  the  first  dofssl 
spine.  The  succeeding  rays  gradually  decrease;  the  base  is  vciy 
sloping ;  its  extent  equals  the  distance  from  the  first  dorsal  spine.  The 
distance  from  the  caudal  is  ^  pf  the  base.  The  anal  fin  is  placed  op- 
posite to  the  posterior  dorsal  which  it  resembles.  The  caadal  is  brosd 
ronnded  ;  in  individuals  from  5  inches  in  length  and  more,  the  nj^, 
undivided  ray,  and  the  adjoining  half  of  the  second,  divided  one»  piejeet 
beyond  the  others,  and  form  a  kind  of  short  filament.  The  length  of 
the  central  rays  are  in  young  individuals:},  in  older  4 j^,  in  the  total.  The 
pectorals  are  rounded,  ^  of  the  length  of  the  head.  The  pelvic  spat 
is  strong,  nearly  i  of  the  total  length,  and  very  protractile.  Near  the 
scarcely  projecting  apex  is  a  deep  naked  incision  in  the  anterior  maigi]!, 
with  five  strong  upwards  directed  thorns.  At  the  incision  there  is  bo 
joint  in  the  spine,  but  there  is  one  a  little  lower  down»  so  that  the 
thorny  apex  of  the  spine  is  freely  moveable  both  forwards  and  bsek- 
wards.  The  figure  in  Rkgne  Animal  incorrectly  represents  the  pehie 
spine  with  two  backwards  moveable  pieces.  The  dewlap  is  large,  tii- 
angalar,  with  the  lower  part  arched,  scaleless  and  half  transparent ;  ia 
it  are  enveloped  upwards  of  33  tendinous  lines,  the  points  of  wincb 
slightly  project  beyond  the  margin ;  as  many  of  them  are  divided,  they 
have  the  appearance  of  rays.  The  shape  of  the  expanded  dewlap  is  k 
early  age  triangular  ;  with  age  the  posterior  angle  becomes  truncated. 
The  base  of  the  triangle  equals  the  length  of  the  pelvic  spine  ;  the  arched 
lower  margin  is  by  one  third  shorter.  When  the  dewlap  is  expanded, 
the  vertical  diameter  at  the  first  dorsal  spine  is  contained  1-^  times  ia 
the  total  length  ;  between  the  posterior  dorsal  and  the  anal  it  is  2^. 

The  whole  body  is  covered  with  minute  crowded,  backwards  diredel 
spines ;  near  the  npper  and  lower  margin  of  the  tail  appears  a  ko^^ 
dinal  series  of  four  larger  scales,  each  armed  with  a  short  but 
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forwards  arched  spine.  Individaals  less  than  about  4  inebes  in  length, 
present  no  trace  of  these  spines.  This  species  has  a  lateral  line,  the 
course  of  which  is  distinguished  by  a  line  of  spines  a  little  larger  than 
the  rest.  It  commences  at  the  posterior  margin  of  the  orbit,  ascending 
slightly  towards  the  posterior  dorsal,  when  it  abruptly  descends  towards 
the  middle  of  the  side,  and  then  continues  straight  to  the  caudal.  At 
its  origin  it  gives  "off  a  short  vertical  branch  to  the  root  of  the  first 
dorsal  spine ;  a  second  above  the  orbit  and  nostril  towards  the  muzzle ; 
a  third  along  the  lower  margin  of  the  orbit,  where  it  subdivides  in  an 
upper  branch  which  proceeds  horizontally  to  the  chin,  and  in  a  lower 
undulating  obliquely  downwards  to  the  dewlap.  At  Pinang  this  species 
is  numerous  at  all  seasons. 

MONACANTHUS     PENICILLI6ER17S,    (P^roU.) 

Balistes  penicilligerus,  P^ron. 

Monacanthus  penicilligerus,  Cnv.  R.  A.  II.  374  (*),  PL  XI.  Fig.  3. 

Chfetoderrois  penicilligerus,  Swainson,  II.  327. 

Ground-colour  pale  whitish  green,  with  numerous  black  lines ;  those 
round  the  orbit  radiating,  those  of  the  rest  of  the  head  and  the  body 
longitudinal,  undulating ;  side  by  side,  behind  and  between  the  eye  and 
gill-opening,  two  large  round  purplish  black  spots,  both  longitudinally 
divided  by  a  band  *of  brilliant  ultramarine,  through  which  passes  one  of 
the  black  lines  of  the  body ;  behind  the  orbit  a  smaller  purplish  black 
spot,  edged  with  pale  blue,  and  three  similar,  vertically  placed  between 
the  middle  of  the  posterior  dorsal  and  the  anal ;  along  the  base  of  the 
latter  fins,  the  dewlap  and  the  caudal  several  irregular  black  spots ; 
spines  of  the  body  hyaline  ;  lips  and  filaments  whitish  red,  the  latter 
dotted  and  ringed  with  black ;  dorsal  spine  whitish  grey  vrith  black 
spots ;  membrane  hyaline,  dotted  with  brown ;  fin-rays  brownish  white  ; 
membranes  hyaline ;  those  of  the  posterior  dorsal,  caudal  and  anal 
with  numerous  small  rounded  black  spots  placed  in  series  parallel  with 
the  base  of  the  fins.  Pupil  black,  horizontally  elliptical ;  iris  golden 
bronze,  with  six  radiating  pale  crimson  bars. 

D  1—23  or  26,  C  10|,  A  21  or  24,  P  13,  Br.  V. 

Habit* — Sea  of  Pinangy  Singapore^ 

Tqtaj*  lbngtb  :  6f  inch. 

The  form  is  rhombic^  but  appears  shorter  and  broader  than  that  of 
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• 

M,  geographieu9.  The  length  of  the  head  frbm  the  muzzle  to  a  little 
behind  the  orbit,  is  contained  3^  times  in  the  total.  The  pMterior 
margin  of  the  orbit  is  situated  nearlj  in  the  middle  between  the  dorul 
spine  and  the  gill-opening  the  horizontal  diameter  of  the  eye  is  j^  of  the 
length  of  the  head ;  the  horizontal  diameter  between  both  eseeeds  the 
diameter  by  ^.  The  nostrils,  lips,  teeth  and  tongue  resemble  those  organs 
of  BalUte*  canspieillum*  The  upper  bfanchiostegous  raj  is  the  longest, 
and  closelj  attached  to  the  second,  which  at  its  root  appears  to  be 
double ;  the  fourth  is  setaceous  like  the  preceding,  but  a  little  removed 
from  them ;  the  fifth  is  broader  than  the  rest,  but  less  so  than  it  is  id 
M,  geographieu9»  The  dorsal  spine  is  proportionallj  longer  in  jooag 
individuals ;  it  is  tetragonal,  slightly  arched  backwards,  and  la  armed 
with  strong  thorns  on  the  four  margins  and  it  carries  numerous  \oag 
filaments  like  those  of  the  body.  It  can  but  slightly  be  reclined ;  its 
length  is  less  than  \  of  its  distance  from  the  muzzle  i  its  membrme 
descends  from  the  middle  of  the  posterior  surface,  and  extends  to  s 
little  in  front  of  the  middle  of  the  distance  between  the  two  dorssls. 
There  appears  to  be  no  second  spine*  The  interval  between  the  dorsal 
dpine  and  the  first  ray  forms  three  slight  undulations,  and  slightly 
exceeds  the  length  of  the  spinci  The  length  of  the  rajs  of  the  poste- 
rior dorsal  differs  but  slightly  ;  those  in  the  middle,  the  longest,  are  } 
of  the  spine.  The  extent  of  the  base  equals  the  distance  from  the 
muzzle  to  the  dorsal  spine.  The  anal  commences  opposite  the  4th  or  5th 
ray  of  the  posterior  dorsal,  but  it  terminates  opposite  the  latter.  The 
distance  of  both  from  the  caudal  is  \  of  the  extent  of  the  posterior 
dorsal.  The  caudal  is  nearly  rhomboidal ;  the  length  of  the  centnl 
rays  is  \  of  the  total.  The  pectorals  are  rounded,  their  length  equh 
that  of  the  longest  rays  of  the  posterior  dorsaL  The  pelvic  apine  ii 
very  strong,  less  protractile  than  that  of  Jf.  geograpkietu,  but  tht 
jointed  apex  is  more  projecting ;  the  dewlap  is  small,  triangular,  tiM 
anterior  margin  and  the  base  equal  the  length  of  the  caudal ;  the  posterior 
margin  is  ^  less.  When  the  dewlap  is  protracted,  the  vertical  diameter 
between  the  root  of  the  dorsal  spine  and  apex  of  the  pelvic  is  contaiaed 
If  times  in  the  total  length  ;  at  the  second  dorsal  it  is  2^.  The  body  tt 
very  rough,  covered  vrith  short  strong  spines,  generally  terminatiiig  is 
two,  but  frequently  in  more  points,  of  which  the  posterior  is  loiter  thsa 
the  rest  and  directed  obliquely  backwards.    The  spines  of  the  bodj  ait 
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disposed  ia  longitudinal  series ;  those  of  the  head  are  smalleri  crowded 
and  not  in  series ;  those  of  the  tail  are  different  from  those  of  the  rest 
of  the  body.  No  lateral  line  is  perceptible.  The  filaments  of  the  body 
are  rather  long,  varying  from  one  to  three  diameters  of  the  eye  ;  they 
consist  of  a  main  trunk,  tapering  to  a  brush  of  fine  branchlets,  and  from 
three  to  seven  lateral  branches,  placed  in  quincunx,  each  subdivided  in 
minor  branches,  with  fine  brush-like  points.  On  the  sides  of  the  head 
and  body  the  filaments  are  few  and  widely  scattered  ;  they  appear  in 
greatest  number  round  the  lips,  on  the  forehead,  on  both  sides  of  the 
doirsal  spine,  in  the  interval  between  the  dorsals,  and  on  the  margin 
horn  the  chin  to  the  apex  of  the  pelvic  spine.  Two  individuals,  3f  and 
4^  inches  in  length,  were  observed  at  Singapore  in  May  1840,  a  third, 
6f  inch,  occurred  at  Pinang  in  October  1844. 

Gen.  Alutarius,  Cuvier,  1817. 

Body  elongated,  covered  with  minute  close  granules,  scarcely  visible 
to  the  naked  eye ;  a  single  spine  in  the  anterior  dorsal  fin  ;  pelvis 
entirely  hid  beneath  the  skin  and  without  the  spinous  projection  of 
3alistes  and  Monacanthus. 

Alutarius  oblitkratus.  Cantor. 

Balistes  monoceros,  Bloch,  Tab.  147? 

Balistes  monoceros,  Shaw,  V.  399,  (excl.  Syn.  B,  monoceros,  Linnd) 

PI.  168? 
Alutera :  Bloch,  147,  Cuv.  R.  A.  II.  374  (*)  ?* 
Alutera  monoceros,  Bloch  147,  Swainson,  II.  327  ? 
(IToungt  3|  inch  in  length.)     Head  above  and  back  pale  blackish 
brovrn ;  upper  half  of  the  sides  pale  yellowish  olive,  with  numerous 
half  effaced,  irregular,  blackish  brown  spots ;  lower  half  of  the  sides, 
throat  and  abdomen  light  impure  greenish  yellow,  pale  silvery ;  first 
dorsal  spine,  membrane  and  caudal  yellowish  olive,  the  latter  with  three 
backwards  arched,  indistinct  blackish  bands,  of  which  the  anterior  a  little 
behind  the  root,  the  second  in  the  middle,  the  third  along  the  posterior 
margin  ;  posterior  dorsal,  anal  and  pectorals  pale  transparent  yellowish. 
Iris  greenish  yellow. 

*  According  to  Cavier  different  from  Baliites  monoeerotf  Lian^,  Catesby,  19. 
{R^gne  Amm.  1.  o.) 

8  I 
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(7|  inch  in  length,)  Ground-colour  darker ;  back  with  nnmeroas 
oblique  or  vertical  spots ;  sides  of  head,  body  and  abdomen  vhh 
similar  larger  ones  of  irregular  form,  all  the  spots  of  a  pale,  half-effiMed, 
blackish  colour ;  caudal  rajs  yellowish  olive,  membrane  hjaliue,  doselj 
and  minutely  dotted  with  black ;  posterior  margin  blackish. 

D  2—46  or  47,  C  10|,  A  47,  48  or  49,  P  14,  Br.  VI- 

Habit. — Sea  o/Pinang. 

Total  length  :  7i  inch. 

I'he  form  is  broad  lanceolate,  the  abdominal  profile  a  little  moif 
arched  than  the  dorsal.  The  length  of  the  head,  from  the  chm  tot 
little  behind  the  orbit,  is  about  ^  of  the  total.  The  eye  is  situated  is 
the  centre  between  the  first  dorsal  spine  and  the  upper  extremity  of 
the  gill-opening ;  the  horizontal  diameter  is  a  little  less  than  {^  of  tbe 
length  of  the  head.  The  frontal  outline  gently  slopes  from  the  fint 
dorsal  spine  to  the  muzzle ;  that  of  the  throat  is  more  oblique  and  eon- 
tinues  in  a  moderate  arch  to  the  anus.  The  horizontal  distance  betweea 
the  eyes  exceeds  that  diameter  of  each  eye  by  ^.  In  front  of  the  eje 
appear  two  tubular  nasal  apertures,  contiguous  and  both  directed  bsck- 
wards ;  the  anterior  is  the  larger  and  closed  by  a  small  membranoos 
Talve.  The  lips  are  very  thin,  membranous  and  scarcely  cover  the  teeCh 
The  latter  are  very  pointed ;  in  other  respects  they  as  well  as  the  tongoe 
resemble  those  organs  of  Batistes  conspicUlum.  The  linear  gill-openii^ 
are  placed  obliquely,  with  the  upper  extremity  opposite  the  posterior 
margin  of  the  orbit,  the  anterior  extremity  extends  a  little  farther  thn 
the  orbit ;  in  its  oow^  the  gill-opening  deviates  a  little  downwards  firon 
the  corresponding  profile  of  the  forehead ;  its  length  exceeds  by  }  the 
horizontal  diameter  of  the  eye.  The  five  superior  branchiostegous  nys 
are  setaceous,  gradually  decreasing  in  length  towards  the  sixth,  which  is 
the  shortest,  and  broad,  like  a  sabre*  The  first  dorsal  spine  is  rather 
slender  slightly  arched,  tetragonal  and  armed  with  thorns  on  all  four 
margins  ;  the  membrane  is  very  small  and  completely  covers  the  second 
spine.  The  latter  is  excessively  minute,  yet  distinct.  The  length  of  the 
first  spine  equals  that  of  the  gill-opening ;  its  distance  from  the  muidt 
is  i  of  that  of  the  body,  not  including  the  caudal ;  from  the  posterior 
dorsal  it  i?  a  little  less.  The  latter  interval  deviates  but  slightly  i^ 
wards  from  the  horizontal.  The  second  dorsal  commences  a  little  m 
front  of  the  centre  of  the  total  length  i  it  is  generally  low ;  the  fongest 
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rays,  towards  the  middle,  equal  the  length  of  the  gill-opening ;  the 
base  is  sloping,  and  eqnals  the  distance  between  the  chin  and  the  first 
dorsal  spine.  The  interval  between  the  last  dorsal  and  root  of  the 
upper  caudal  ray  is  contuned  2^  times  in  the  extent  of  the  posterior 
dorsal  fin»  it  equals  the  vertical  diameter  of  the  root  of  the  caudal, 
but  it  is  ^  of  the  length  of  the  latter*  The  anal  commences  a  little 
in  front  of  the  posterior  dorsal,  and  terminates  a  little  farther  back. 
In  very  young  individuals  the  caudal  is  bluntly  pointed,  ^  of  the 
total  length ;  in  older  ones  it  becomes  rounded,  and  scarcely  exceeds  ^ 
of  the  total.  The  rounded  pectorals  commence  behind  the  lower  half 
of  the  gill-opening,  which  latter  they  scarcely  exceed  in  length.  The 
greatest  vertical  diameter  of  the  body,  at  the  first  dorsal  spine,  b  ^  of 
the  total  length ;  that  at  the  first  ray  of  the  posterior  dorsal  is  less  by 
j>.  Four  solitary  individuals  were  at  considerable  intervals  observed 
at  Pinang.  Shortly  after  death  the  spots  of  the  body  almost  entirely 
disappear,  and  specimens  preserved  in  spirits  of  wine  acquire  a  pale 
dark  slate-colour.  They  might  be  mistaken  for  Alutarius  berardi^ 
IjessoQ,*  but  the  latter  species  is  distinguished  by  a  proportionally 
shorter  head,  a  smaller  eye ;  the  anal  fin  commences  a  little  behind 
the  posterior  dorsal,  and  the  distance  between  the  latter  and  the  caudal 
equals  the  length  of  the  caudal,  and  is  consequently  proportionally 
greater. 

Alutarius  l^vis,  (Bloch.) 

Balistes  scriptus,  Osbeck,  Voyage,  1.  174  ? 

Balistes  lievis,  Bloch,  Tab.  414. 

Balistes  monoceros,  Solander. 

BaEstea  lievis»  Shaw,  Y.  405. 

Alntera  lieris,  Cuv.  B.  A.  II.  374  O 

Alntera  Isevis,  Swainson,  II.  327. 

Aleuteres  Isevis,  Richardson,  Ichth.  (tf  Sulph.  131,  PI.  61,  Fig.  3. 

Aleuteres  Is&vis,  Bichardson,  Report,  1845,  202. 

Ground-colour  bright  yellowish  green  olive ;  round  and  beneath  the 

*  Toy.  de  la  Coqoille,  Ichth.  107,  Fl.  7.  Stn.  Aieuiere$  berardif  RiclianlMiii, 
Ichth.  of  Snlph.  132,  PI.  61,  Fig.  l.-^Aieuiern  &«rar(7t,  RichardioD,  Report,  1845, 
202  and  Sid.-— il.  emtreui,  TemmiDck  et  Schlegel :  Faima  Japonica :  Piic.  Tab* 
CXXXI.  Fig.  I. 

8  I  2 
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orbit,  between  the  two  dorsals,  on  tbe  cheeks,  throat  and  abdoHm 
single  short,  longitudinal  or  obliqoe,  altramarine  bands ;  the  rest  of 
the  head  and  body  with  numerous  distant  rounded  ultramarine  spots; 
first  and  second  dorsal  spine,  and  their  inembrane»  and  the  caudal  lajs 
yellowish  olive,  dotted  with  bkck;  caudal  membrane  pale  greenish 
white,  densely  dotted  with  brown  and  with  four  indistinct  reddish 
brown  bands,  of  which  the  anterior  a  little  behind  the  root  of  the  fin, 
the  fourth  on  the  posterior  mar^ ;  rest  of  the  fins  hyaline.  Iris 
golden  bronze,  orbital  margin  blackisb, 

D  2—46,  C  lOf  A  49,  P  14,  Br.  VL 

Habit. — Sea  ofFinwuff. 

Indian  Ocean,  Canary  Islands,  Carribean  Sea,  CUna  Sea. 

Total  lsngth  ;  9f  inch. 

The  form  is  elongated  lanceolate,  broader  at  the  taO  than  at  the 
muzzle.  Tbe  length  of  the  head  is  ccHitaiBed  3|  times  in  the  totaL  The 
length  of  the  head,  from  the  chin  to  a  little  behind  the  (wbit,  is  oontsined 
3f  times  in  the  total.  The  eye  is  situated  between  the  first  dorsal  ^ine 
and  the  upper  extremity  of  the  gill-opening,  a  little  doaer  to  the  foimer 
than  to  the  latter ;  the  horizontal  diameter  is  -f  of  the  head.  Fktnn  the 
muzzle  the  profile  gently  ascends  to  the  first  dorsal  spine,  the  cones- 
ponding  profile,  from  the  dtin  to  the  anus,  describes  a  gently  iisiqg 
arch,  so  that  the  outline  of  the  head  is  elongated  conical  with  the 
pomt  truncated.  The  horizontal  distance  between  the  eyes  equsb 
two  diameters.  The  nostrils,  Bps,  teeth  and  tongue  resemble  those 
organs  of  A.  obliteratw.  The  upper  extremity  of  the  obliq[ne  Bnear 
gill-opening  is  situated  in  the  middle  between  the  centre  of  the  lower 
orbital  margin  and  the  root  of  the  pectorab ;  the  lower  extremity  extends 
to  a  little  in  front  of  the  orbit ;  the  length  eqnah  the  horizontal  diameter 
of  the  eye.  The  first  dorsal  spine  is  slender  and  flexible  and  coTcred 
with  granules  like  those  of  the  body ;  its  length  is  ^  of  its  distance  fien 
the  muzzle,  which  is  contained  4i  times  in  the  total  length.  Hie 
membrane  is  small  completely  hiding  the  minute  second  dorsal  spme. 
The  groove  of  the  back  is  ^  of  the  length  of  the  first  spine  which,  however, 
does  not  sufficiently  recline,  so  as  to  come  in  contact  with  the  bs^. 
The  interval  between  the  two  dorsals  ascends  gently  backward^  and 
equals  the  distance  from  the  muzzle  to  the  anterior  maigin  of  the  orbit 
The  posterior  dorsal  is  low,  the  longest  rays  exceeding  the 
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diameter  of  the  eje  by  ^ ;  the  extent  of  the  base  equals  the  distance  from 
the  mmsle  to  the  first  dorsal  spine ;  the  dbtanoe  between  the  last  dorsal 
.and  the  root  of  the  upper  caudal  ray  equals  the  vertical  diameter  at  the 
root  of  the  caudal  both  are  contained  2^  times  in  the  extent  of  the  base 
of  the  posterior  dorsal*  The  anus  is  situated  opposite  the  third  ray  of 
the  posterior  dorsal ;  the  anal  commences  opposite  the  Gth,  and  extends 
farther  back  than  the  opposite  fin,  which  it  otherwise  resembles.  The 
caudal  is  very  large,  broad  oval ;  the  central  rays,  the  longest,  equal 
the  length  of  the  head.  The  rounded  pectorals  slightly  exceed  the 
longest  dorsal  rays.  The  vertical  diameters  at  the  first  dorsal  spine 
and  at  the  first  dorsal  ray,  equal  the  distance  between  the  spine  and 
the  muzzle ;  in  the  centre  between  the  two  dorsals  the  diameter  equals 
the  head*  A  single  individual  was  observed  at  Pinang  in  December 
1842.  Shortly  after  death  the  body  became  shining  blackish,  a  shade 
lighter  than  the  blue  marks,  which  changed  to  intense  bluish  black. 

AlAJTARlVB  BARBATU8,   (Oray.) 

Plate  VIII.  Pig.  1. 

(Jean,)    Balistes  (Anacanthua)  barbatus,  Gray :  111.  Ind.  Zool,  I. 

PL  84,  Pig.  2, 
Anacanthus*  barbatus.  Gray :  Zool.  Miscell.  8. 
Psilocephalusf  barbatus,  Swainson,  IL  327. 

*  The  foOowing  are  Mr.  Gray's  characters :  '*  Anacantbus.  Body  long,  lan« 
eeolate,  oompreaaed,  eoTcred  with  amall  scales ;  head  produced,  beak-shaped,  month 
aanall ;  under  lip  one  bearded  f  pelvis  produced,  bag-like,  with  a  sfaigle  rather  h>Dg 
spbie  in  front ;  dorsal  fin  one,  long ;  anal  loQg  ;  tail  long,  lanceolate ;  most  alKed  to 
AhUera  {Im  AMem,  Cvr J. 

**  AnaettUhui  larbaiv»t  lUost.  Ind.  Zool.  Flsc.  t.  1.  f.  2.  Brown,  rather  paler 
bflp— tfi ;  Wider  part  of  the  Jaws,  body  and  ventral  poach  whitish,  marbled  with 
Mack  linea ;  anal  fin  produced  a  little  beyond  the  dorsal  fin ;  taU  nearly  half  as  long 
as  the  body,  D  46,  Y  11,  A  60,  P  8  ?    Singapore."     (Zool.  MisceU.  1831,  p.  8.) 

Comparison  of  preserved  specimens  of  this  fish  with  the  plate  in  the  Illostr.  of 
Ind.  Zoology,  leavea  little  doubt  that  the  latter  is  an  incorrect  copy.  The  draughts- 
man  has  overlooked  the  anterior  dorsal  fin,  and  added  a  ventral  spine  and  ponch. 
These  two  are  the  principal  &tingniahing  characters  of  the  Gen.  AMeaiUhmi. 
Both,  however,  are  erroneous :  the  fish  is  a  true  AhUurtiUf  and  the  genus  ilaaeoa- 
tkms  is  inadmissible. 

"f  PsiLOGBPHALua,  Swaittson,  1839,  is  a  second  genus  founded  upon  the  figure 
of  AnmetaUkM  barbattu  in  111.  Ind.  Zool.  It  is  thus  doubly  inadmissible  being  a 
synoDyoae  of  AnMem^hm,  and  being  founded  upon  erroneous  characters. 
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Dark  bluish  green  slate-coloured  \  filament  of  the  chin  black ;  spne 
of  the  anterior  dorsal  pale  bluish  green,  membrane  hyaline,  minntdj 
dotted  with  black ;  posterior  dorsal,  anal  and  pectorab  transpaiCDt 
brownish  white,  raja  pale  yellowish  brownish  ydlow  ;  caudal  n^ 
yellow,  membrane  black.    Pupil  black,  horisontally  oval ;  iria  silfery. 

{1—44,  r65, 

ldJ:C8f,A^JJ;P9,Br.VI. 
1-51,  L59, 

Habit. — Sea  o/Pinang,  Singapore, 

Total  length  :  9f  inch. 

The  form  of  the  body  is  narrow,  very  elongated,  resembling  the  blade 
of  a  knife  ;  the  sides  compressed,  the  abdomen  nearly  trenchant.  The 
head  is  very  elongated,  gradually  attenuated  towards  the  muzzle ;  its 
length  from  the  chin  to  a  little  behind  the  orbit  is  ^  of  the  total,  or  vciy 
little  more  or  less.  The  eye  occupies  the  commencement  of  the  postaior 
fifth  of  the  head :  it  is  situated  beneath  the  spine  of  the  anterior  dorsal, 
close  to,  without  encroaching  upon  the  profile ;  the  horizontal  diameter 
is  ^,  rarely  i  of  the  length  of  the  head ;  the  horizontal  distance  between 
the  eyes  b  but  f  of  their  diameter.  The  two  apertures  of  each  nostril 
are  minute,  tubular,  opening  side  by  side  immediately  in  front  of  the 
anterior  margin  of  the  orbit.  The  lower  jaw  is  longer  than  the  upper, 
beyond  which  the  rounded  chin  projects ;  the  mouth  is  a  small  trsos- 
Tersal  deft  which  opens  Tertically  on  the  upper  part  of  the  mnzile; 
the  lips  are  thin,  membranous ;  the  teeth,  apparently  8  in  the  upper, 
6  in  the  lower  jaw,  do  not  differ  from  those  of  the  preceding  speeics 
oi  AlutariuB.  To  the  chin  is  attached  a  vertical,  soil,  fleshy  filament^ 
tapering  from  the  base  into  a  sharp  point,  its  length  exceeds  ^  of  the 
head.  Between  the  branches  of  the  lower  jaw,  from  behind  the  fik* 
ment  to  the  lower  extremity  of  the  gill-opening,  the  skin  of  the  throat 
is  lax  and  forms  a  kind  of  narrow,  slightly  downwards  arched  dewlqi. 
The  floor  of  the  mouth  rises  gradually  towards  the  second  third  of  the 
head,  where  the  three  very  elongated  branchial  arches  commence.  The 
rest  of  the  cavity  is  a  very  narrow  tube  which  closely  follows  the  geady 
backwards  ascending  profile  of  the  forehead.  No  distinct  tongue  is 
visible.  The  gill-opening  is  linear,  downwards  arched,  and  my 
oblique ;  it  commences  beneath  the  anterior  angle  of  the  orbit,  on  a  le- 
vel with  the  root  of  the  pectorals,  the  distance  from  whicb,  as  wefl  as 
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the  length  of  the  opening  itself^  but  slightly  exceeds  the  horizontal 
diameter  ofiheeye.  The  branchiostegous  rays  are  setaceous*  The 
pelvic  spine  is  narrow  like  the  blade  of  a  sabre,  and  in  six  individuals 
examined,  so  lH>mpletely  hid  in  the  integumentSt  as  not  even  to  en- 
eroaeh  upon  the  abdominal  profile  which  is  very  slightly  arched.  Nor 
did  they  offer  the  least  trace  of  a  triangular  dewlap^  as  represented  in 
the  figure  Hardwicke's  Illustrations*  The  profile  of  the  back  rises  but 
little  and  slowly  from  the  muzzle  to  the  posterior  dorsal,  from  the  ter- 
mination of  which  it  gently  descends ;  the  abdominal  outline  is  but 
little  more  arched*  The  anterior  dorsal  consists  of  a  single  spine 
placed  above  the  pupil,  in  front  of  the  pectorals ;  it  is  very  slender, 
setaceous,  covered  with  minute  spines ;  in  all  individuals  observed,  it 
Tedinied  in  its  dorsal  groove,  but  might  readily  be  raised ;  the  mem- 
brane is  small  triangular,  apparently  without  a  second  spine.  The 
distance  betweea  the  dorsal  spine  and  the  posterior  dorsal  fin  is  by  |- 
shorter  than  that  between  the  spine  and  the  chin.  The  upper  margin 
of  the  posterior  dorsal  is  a  little  arched ;  the  rays  towards  the  middle 
are  the  longest,  and  equal  the  length  of  the  spine ;  the  extent  of  the 
base  exceeds  by  about  \  the  length  of  the  head ;  the  interval  betweea 
the  last  dorsal  and  the  root  of  the  upper  caudal  ray  varies  from  a 
little  less  than  \  of,  to  2^  times  in  the  extent  of  the  fin.  The  anal 
resembles  the  posterior  dorsal,  but  it  commences  a  little  more  forwards 
behind  the  anus,  and  is  carried  farther  backwards,  so  that  its  extent 
at  the  base  exceeds  that  of  the  former  by  ^  or  -J-,  while  its  distance 
from  the  caudal  is  \  less  than  that  of  the  former.  The  caudal 
is  very  elongated,  lanceolate ;  the  two  upper  and  lower  rays  are, 
like  those  of  the  other  fins,  undivided  ;  the  margins  of  all  rays  have 
a  series  of  microscopic  spines.  On  each  side  of  the  root  of  the  caudal 
appears  a  triangular  pointed  space,  covered  with  minute  hair-like 
spines,  like  the  rest  of  the  body.  The  length  of  the  central  rays  vary 
in  the  different  individuals  from  2}  times  in,  to  ^  of  the  total.  The 
upper  rays  of  the  pectorals,  the  longest,  slightly  exceed  \  of  the 
length  of  the  head.  The  body  is  covered  with  little  rounded  scales 
and  has  a  fine  velvety  appearance  from  its  being  densely  covered  with 
minute,  microscopic  spmes.  The  lateral  line  is  so  fine  that  it  is  hardly 
visible  to  the  naked  eye.  Behind  the  orbit,  at  its  origin,  it  sends  two 
branches  round  the  orbit,  of  which  the  upper  one  accompanies  the  pro- 
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file  to  the  muzxle,  the  lower  ascends  to  a  little  in  front  of  the  eye  and 
then  proceeds  parallel  to  the  upper  branch.  The  main  trunk  si 
first  ascends  obhqaely,  bat  soon  descends  with  3  to  4  short  undnla* 
tions  to  a  little  in  front  of  the  posterior  dorsal,  from  whence  it  oomti- 
naes  in  the  middle  of  the  side  and  terminates  at  the  apex  of  the  seslj 
part  of  the  caudal*  The  vertical  diameter  at  the  upper  lips  alig^btff 
exceeds  -f  of  the  length  of  the  head ;  at  the  dorsal  spine  it  is  a  httfe 
less  than  ^ ;  the  greatest,  between  the  two  dorsals  is  ^ ;  at  the  root  of 
the  caudal  it  is  a  little  less  than  ^  of  the  head.  The  greatest  faoriaon- 
tal  diameter,  or  thickness  of  the  body,  is  a  little  behind  the  anterkv 
dorsal  fin,  where  it  equals  If  diameters  of  the  eye ;  firom  thence  it  gcs- 
dually  decreases  and  becomes  trenchant  towards  the  tail  like  the  entixc 
abdominal  part  of  the  fish.  A  single  mutilated  indi^dnal  was  obser^ 
at  Singapore  in  May  1843 ;  five  others,  of  which  the  smallest  nes- 
sured  8  inches  in  length,  occurred  at  Pinang  in  the  flawing  Notcb- 
ber,  in  February  and  August  and  December  1844,  and  in  June  1845. 
After  death  the  colour  of  the  body  changes  to  a  dusty  pale  reddish 
brown,  dotted  with  black,  the  caudal  membrane  turns  pale  bluish  grey; 
the  arched  lax  skin  of  the  throat  shriTels  up,  so  as  scaredy  to  be 
▼isible. 

Gen.  Triacanthus,  Cuvier,  18 17* 

With  a  kind  of  ventrals,  each  suf^rted  by  a  single  large  spinoos 
ray,  adhering  to  a  not  salient  pelvis ;  anterior  dorsal  with  three  or  foor 
small  spines  behind  a  very  large  one ;  skin  covered  with  crowded  soisli 
scales ;  tail  longer  than  in  the  other  sub-genera. 

Triacanthus   biaculbatus,  (Bloch.) 

Balistes  biaculeatus,  Bloch,  Tab.  148,  Fig.  2. 

Russell,  XXI.  Bowree,  or  Abatoo. 

Balistes  biaculeatus,  Shaw,  ¥.415,  PI.  169. 

Triacanthus  biaculeatus,  Cuv.  R.  A.  11.  374  (*)• 

Triacanthus  biaculeatus,  Bennett ;  Life  of  Raffles,  693. 

Balistes  biaculeatus,  Bennett :  Fishes  of  Ceylon,  No.  15,  (T&mg,) 

Triacanthus  biaculeatus,  Swainson,  II.  326. 

Triacanthus  biaculeatus,  Richardson :  Rep.  1845,  202. 

Triacanthus  biaculeatus,  Bleeker :  Verb.  Batar.  Gren.  XXII.  6. 
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Heid  abore  tnd  back  pale  blackish  green,  lighter  on  the  aides  above 
the  lateral  line  \  rest  of  the  sides  of  body  and  head  and  abdomen  frost- 
ed silTeiy ;  in  some  a  faint  blackish  spot  a  little  below  the  eye ;  first 
dorsal  spine  silvery  blackiBh,  the  rest  white ;  the  basal  half  of  the 
sfMsea  as  well  as  the  yellowish  membrane  bhM)k ;  ventrsl  spines  silvery 
white ;  rest  of  the  fins  pale  yellowish^  in  some  the  margins  blackish. 
Iris  pale  golden,  blnish  black  towards  tbe  orbit. 

D  5—24  or  25,  0  14|,  A  19  or  20,  V  1,  P  14,  Br.  VI. 

"Rkmt.^Bea  of  Malayan  Penmtula  and  hlandif 

Indian  Ocean,  Ceylon,  Bay  of  Bengal,  Sumatra,  Java, 
Borneo,  Madura,  Sumbawa,  Celebes,  Seas  of  China  and 
Australia* 

ToTAi.  LBNGTB  X  9  inch. 

The  form  is  trapezoid,  approaching  the  rhombmdal.  The  head  is 
broad,  pyramidal,  tapering  to  an  elongated  muizle ;  the  length  from  the 
hitter  to  the  gill*opening  varies  from  ^  of  to  4^  times  in  the  total.  The 
eye  borders  upon  the  profile ;  tbe  anterior  margin  of  the  orbit  is  situated 
opposite  the  commencement  of  the  posterior  third  of  the  head ;  the 
oblige  diameter  is  i  of  the  length  of  the  head ;  the  distance  of  the  eyes 
between  the  anterior  angles  equals  the  diameter,  between  the  posterior 
angles  it  is  f  more.  The  two  tubular  apertures  of  esch  nostril  are 
phiced  obliquely  in  front  of  the  eye  upon  the  profile ;  the  upper  aperture 
is  oval,  largw  than  the  lower,  rounded  one.  The  small  mouth  is  sur- 
rounded by  thick  fleshy  lips ;  each  jaw  has  an  external  series  of  10  tren- 
chant teeth,  of  which  the  central  ones  are  the  largest ;  in  the  upper  jaw 
appears  a  second  transversal  series  of  four  tubercular  teeth,  of  which  the 
central  pair  are  the  larger  s  in  the  lower  the  corresponding  series  consists 
but  of  two  tubercular  teeth,  immediately  behind  the  pair  on  the  sym- 
physis. The  tongue  is  smaU,  fleshy,  oval  and  tied  to  the  floor  of  the 
caivity.  The  gill-opening  is  linear,  slightly  oblique,  situated  immediately 
in  front  of  the  pectorals ;  the  length  nearly  equals  the  diameter  of  the 
eye.  The  distance  from  the  musde  to  the  root  of  the  first  dorsal  spine 
varies  from  ^  of  to  3^  times  in  the  total  length.  The  spine  is  strong, 
covered  to  the  apex  with  smsll  bipartite  or  tripartite  spines ;  in  young 
individuals  its  length  equals  the  greatest  vertical  diameter  of  the  body, 
in  older  ones  it  is  |  to  |  less.  The  second  spine  is  much  shorter,  slenderer, 
and  but  slightly  rough  on  the  posterior  margins ;  its  length  varies  from 

8  K 
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-1^  to  ^  of  the  former ;  the  aueceedmg  rays  gradiudly  deerease  in  lengtli, 
the  last  one  varying  from  ^  to  ^  of  the  second ;  the  connecting  meoi- 
brane  is  a  little  shorter  than  the  spines ;  the  extent  of  the  anterior 
dorsal  slightly  exceeds  i  of  the  distance  from  the  first  spine  to  the  first 
ray  of  the  posterior  dorsal,  which  varies  from  ^  of  to  5^  times  in  the  told 
length.  The  posterior  dorsal  is  low»  gradually  riring  from  the  firBt, 
nndirided,  ray  to  the  sixth,  and  then  slowly  decreasing ;  the  longest  raf 
is  If  diameter  of  the  eye ;  the  extent  of  the  fin  nearly  equals  the  length 
of  the  head ;  the  distance  from  the  root  of  the  upper  ray  of  the  eaodil 
varies  from  f  to  {-  of  the  extent*  The  anal  is  falcated ;  it  oommenecs 
opposite  the  9th  or  10th  ray  of  the  posterior  dorsal,  and  temunates  op- 
posite the  last  ray ;  the  first  ray  ia  undivided,  -f  of  the  second,  Ae 
longest,  which  varies  from  If  to  2  diameters  of  the  ^e ;  the  sneeeed- 
ing  rays  suddenly  decrease  to  the  11th  or  12th,  from  whoice  tbei^ 
maining  rays  are  but  f  of  the  longest*  The  anus  is  situated  immediatalf 
in  front  of  the  fin.  The  <9iudal  is  deeply  divided  in  two  pointed,  or  s 
little  rounded  lobes*  of  which  the  upper  one  is  generally  the  lon^ 
equalling  the  extent  of  the  posterior  dorsaL  The  pectorals  are  r«md« 
ed,  their  length  varying  from  If  to  two  diameters  of  the  eye ;  th^  aie 
placed  immediately  behind  the  gill-opening,  opposite  the  first  dorad  aai 
the  ventral  spines,  but  nearer  the  latter.  These  spines  are  as  strong  and 
rough  as  the  first  dorsal,  but  shorter,  their  length  varying  from  f  to  a 
little  more  than  f  of  the  head;  each  is  attached  by  a  abort  thick  roi^ 
membrane  to  its  respective  groove  on  each  side  of  the  very  eloagalad^ 
flattened  pelvic  spine,  which  is  covered  with  little  scales,  not  difacDt 
from  those  of  the  rest  of  the  body.  The  latter  are  veiy  small,  aolh 
rhomboidal  with  the  vertical  diameter  much  longer  than  the  horiiootaL 
Each  scale  (Plate  IX., Fig.  3.  Magnified.)  carries  a  single  vertically  plaeei 
crest,  which  is  armed  with  from  4  to  15  «ccessively  minute  spmes.  Its 
•kin  is  rough  to  the  touch  in  every  direction*  The  hair4ike  laterd  liae 
commences  behind  the  orbit,  describing  a  wide  arch  which  tenninates  op 
posite  the  posterior  third  of  the  posterbr  dorsal,  from  whence  it  piQceedi 
in  the  middle  of  the  side  of  the  tail  to  the  caudaL  At  ita  origin  the  fiie 
gives  off  the  following  branches;  a  vertical,  anastomosing  in  front  flf 
the  dorsal  spine  with  the  one  from  the  opposite  side ;  a  second  ak^s 
the  supraorbital  margin,  in  front  of  the  nostril*  along  the  profile  to  tts 
muzde ;  a  third  along  the  infraorbital  margin, 
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the  cheek;  a  Kttle  behind  the  month  it  suddenly  ascends  to  join  the 
opposite  corresponding  branch ;  a  fourth  descends  a  little  in  front  of 
the  gill-opening,  beneath  which  it  forms  a  short  arch  backwards,  and 
then  proceeds  obliquely  downwards  to  the  middle  of  the  ventral  groove. 
AtPInang  and  at  the  Sandheads  young  individuals  are  excessively 
Bomerous  at  all  seasons ;  larger  ones  are  rarely  seen,  particularly  in  the 
latter  locality, 

TaiACANTHUS  8TRI6ILIFBR,  Cautor. 

Pkte  IX.  Fig.  1  and  2. 

{Toang  ?)  Head  above  and  back  pale  sea-green,  changbg  to  bluish 
white  on  the  upper  half  of  the  sides ;  lower  half  and  abdomen  frosted 
aUvery  white ;  back  and  sides  with  a  few  orange  spots  of  irregular  form» 
▼is.  an  elongated  spot  between  the  eyes  towards  the  nostrils ;  a  seccmd. 
broad  rhomboidal  surrounding  the  base  of  the  anterior  dorsal,  and  send- 
ing a  vertical  branch,  with  rug^;ed  margins,  down  to  the  gitt-opening ;  a 
third  oblique  spot  from  the  third  to  the  eleventh  ray  of  the  posterior 
dorsal ;  immediately  behind  the  mouth  a  vertically  placed  pair  of  small 
spots ;  a  pair  of  larger  ones,  of  which  the  lower  like  a  horse-shoe,  on  the 
eheek  beneath  the  nostril ;  beneath  the  eye  a  horisontal  band  to  the 
lower  part  of  the  g^l-opening ;  in  the  axilla  a  short  horiaontal  band, 
living  off  an  irr^ular  brandi  towards  and  above  the  anal«  and  a  longer 
arched  one  to  opposite  the  middle  of  the  posterior  dorsal ;  at  a  short 
interval  another  horiaontal  band  terminating  in  the  middle  of  the  side^ 
a  little  behind  the  posterior  dorsal ;  in  the  centre  of  the  base  of  the 
eandal  a  small  rounded  spot ;  on  the  posterior  half  of  the  tail  a  broad 
forwards  pointed  spot  of  bright  yellowish  green ;  first  spine  of  anterior 
dorsal  pale  sea-green,  minutely  dotted  with  black ;  the  succeeding  spines 
white ;  membrane  hyaline,  minutely  dotted  and  ei^ed  with  Uack  ; 
pectorals  and  ventral  spines  white;  rays  of  the  rest  of  the  fins  yellowish 
whiter  membranes  hyaline.  Pupil  horiaontally  oval,  black ;  iris  light 
yellow  golden,  orbital  marg^  greenish  black. 

D  6—22,  C  12^,  A  16,  V  1,  P  13,  Br.  VL 

Habit. — Sea  o/Pinangt 

Total  lsmoth  :  6f  inch. 

Thb  species  differs  from  the  preceding  by  its  more  doi^ted,  less 
deep  form,  by  ita  larger  eye,  its  peculiar  scales,  its  longer  second  dorsal 

8  K  2 
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spine,  its  number  of  finrays  and  odlmirs.  From  the  mnisle  to  tlie 
lower  angle  of  the  gill-opening  the  head  is  ^  of  the  total  length.  The 
eye  borders  upon  the  profile,  oeoupying  the  posterior  third  of  the 
length  of  the  head,  of  which  the  horisontal  diameter  is  \ ;  the  diatance 
between  the  anterior  angles  of  the  eye  equals  the  diameter ;  that 
between  the  posterior  ones  is  \  longer.  The  nostrib»  lip^»  teeth  and 
tongue  resemble  those  organs  of  T.  hiaeuUatuBy  but  the  gill-openiag  is 
proportionally  shorter,  being  but  f  of  the  diameter  of  the  eye*  The 
distance  from  the  muzzle  to  the  first  dorsal  spine  is  a  Qttle  less  than  \ 
of  the  total  length.  The  spine  resembles  that  of  T»  hiaeuleaiua,  equsl- 
liBg  the  greatest  Tertical  diameler  of  the  body.  The  second  apine  is 
remarkably  long,  ^  of  the  former,  and  the  length  of  the  eonsweting 
membrane  corresponds ;  the  extent  of  the  fin,  and  its  distance  bam  die 
posterior  dorsal  are  the  same  in  both  species.  The  longesi  ray  of  the 
posterior  dorsal  is  proportionally  ahorter,  being  f  of  the  dianseter  ef 
the  ^e,  but  its  distance  from  the  caudal  is  greater:  it  cquala  the 
extent  of  the  base,  which  is  f  of  the  length  of  the  head.  The  ftkaled 
anal  commences  qpposite  the  12th  ray  of  the  posterior  doraal,  and  tcf- 
minates  opponte  the  last  ray ;  the  longest  lay  dightly  exceeds  the 
diameter  of  the  eye  $  the  extent  of  the  base  is  proportionally,  shorter  than 
ia  T.  hiae^deatw*  The  caudal  is  less  deeply  deft  almost  crescent-ahaped; 
llie  lobes  equal ;  their  length  is  contained  4^  times  in  the  base  of  the 
terior  dorsal.  The  pectofals  are  rounded,  Uieir  length  slightly  ex4 
the  diaaneter  of  the  eye.  The  Tentral  spines  resemble  those  of  F. 
Jbtthft;  but  the  intermediate  pehic  spine  is  in  the  present  propoiticii- 
ally  kmgeiv  and  coyeved  with  larger  scales,  entirely  different  from 
of  the  rest  of  the  body ;  their  form  is  hexagonal  widi 
minute  spinous  crests  radiating  to  the  margins.  The  aedea  of  dM 
body  (Plate  IX.  Kg.  2.  Magnified),  although  sasaD,  areperceptiUy  hr- 
gar  dmn  in  bkteuleatiUy  and  with  their  hoiiiontal  diameter  longer  tham 
the  vertical ;  their  form  is  nearly  rhomUc  with  from  three  to 
vertical  or  oblique  crests,  each  of  which  is  armed  with  three  to 
excessively  minute  spines.  Each  scale  thus  resembles  a  small  cuny- 
comb,  which  makes  the  skin  in  every  direction  rough  to  the  tench. 
The  main  trunk  of  the  lateral  line  resembles  that  of  Umemimtm^  hut  it 
gives  off  an  additional  verticai  brandi  to  the  middle  of  the  root  ef  the 
first  dorsal  sj^ne,  a  little  behind  the  anterior  anaatomesing  oncw    Tlw 


1849.]  Caiabffue  of  Malayan  Fi§ke$.  1347 

two  bnmehes  sarronnding  the  eye  can  be  tnused  no  farther  than  the 
legion  of  the  nostrils ;  and  the  one  in  front  of  the  gill-openiog  appears 
to  terainate  at  the  lower  angle  of  the  opening.  A  sectary  individual 
oocaiied  at  Pinang  in  June  1845.  Several  years  before,  the  existence 
of  a  second  species  of  Triaeanihm  was  positively  asserted  by  fisher- 
nen  who  described  it  as  being  Tery  rarely  seen,  and  of  a  size  some- 
what smaller  than  T.  Uaculeaiu$, 

FAM.  OSTBACIOID^. 

OsN.  OsTRACiUM,  (LifmS,  1748)  Cuvier,  1817. 

Head  and  body  covered  with  bony,  regular  plates,  instead  of  scales^ 
soldered  so  as  to  form  a  kind  of  inflexible  armonr ;  the  tail,  fins»  month 
and  a  kind  of  small  lip  covering  the  margin  of  the  gill-opening  are  the 
only  moveable  parts,  all  passing  through  holes  in  the  armour,  also  the 
greater  number  of  vertebra  are  soldered  together;  each  jaw  with  10 
to  12  conical  teeth;  Tcntral  fins  and  pelvis  none;  dorsal  and  anal 
flHudl ;  bnuichiost^us  rays  six. 

OsTRACItTM   CORNUTUM,   LinU^. 

Ostradon  comutus,  Linn^ :  Mus.  Ad.  Fr.  I.  59. 
Oatradon  comutus,  Linnd:  Syst*  1443. 
Ostracion  comutus,  Bloch,  Tab.  133« 
Oatradon  comntu^  Bloch-Schndder,  500. 
Ostradon  comutus,  Shaw,  Y.  423,  PI.  170. 
Ostradon  comutus^  Cuv.  R.  A.  (I.  Ed.)  It.  154  (*)• 
Oatradon  cornutns,  Bennett :  Life  of  Baffles,  693. 
Lactophrys*  comutus,  Swainson,  II.  324. 
Oatradon  comutus,  Bichardson,  Beport,  1845,  200. 
Ostradon  comutus,  Temm.  et  Schl.  Fauna.  Jap.  Pisces,  Tab.  CXXXI. 

Fig.  4,  (Toun^.J 

Bqntal  kumbang  of  the  Mahys. 

■  ■  ■ 

*  JjociophryBt  Swiinson,  1839.  In  Nommelator  Zoohgicu$,  Fite«t,  p.  SS,  this 
Snb-6eniifl  li  by  miftake  written  LaetophrjfM,  while  in  Addenda,  p.  3,  Laeiophfyt, 
I>e  Kay,  1842,  it  quoted  as  a  disUoct  genns.  In  the  Zoology  of  New  York,  III. 
341,  Lmhphfjt  it  quoted  with  the  eridently  aoddental  omittion  of  the  name  of 
the  fovnder,  hat  tiis  ohsraoters  are  thsso  of  Mr,  SwainioD.  (iVk/.  Hui,  ^  FUk^t, 
II.  3M.} 
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Young,  (Without  spines ;  1  inch  in  length.)  Upper  sorfioe  and 
sides  pale  greenish  jellow,  with  a  sky-blae  central  spot  in  some  of  the 
hexagons,  and  here  and  there  with  a  single  brown  spot ;  abdomen  I^t 
reddish  yellow ;  general! j  with  a  single  brown  spot  on  the  tfiroat,  and 
one  or  two  on  the  anterior  part  of  the  lateral  margin ;  fins  bjaline. 

Older.  Upper  surface  and  sides  pale  greenish  oKve,  minntelj  dotted 
with  blacky  with  a  central  sky-blue  spot  in  eadi  hexagon ;  abdomen 
yellowish  white ;  fins  transparent  pale  olive ;  caudal  minutely  dotted 
with  black ;  posterior  half  blackish ;  spines  buff,  minutely  dotted  with 
black.  Iris  bright  yellow,  osbital  margin  orange  or  red ;  pupil  ob- 
liquely oral,  irridescent  black. 

D9,  C8|,  A9,P11.  Br.VI. 

Habit. — Sea  of  Malayan  Pewmmla  and  Islands* 
Chinese  Seas,  Canton,  Japan* 

Total  length  :  6  inch. 

The  form  of  the  body  is  tetragonal,  with  the  lower  surfiioe  broader 
than  the  upper,  and  the  sides  concave.  The  length  of  the  head  is  |  of 
the  total.  The  forehead  is  at  a  nearly  right  angle  with  the  vertex ;  the 
vertical  diameter  through  the  eye,  the  greatest  of  the  body,  is  oontaincd 
3^  times  in  the  total  length ;  that  through  the  gill-opening  is  a  little 
shorter;  at  the  termination  of  the  armour  it  is  5^  times  in  the  total  length. 
The  eye  is  situated  close  to  the  frontal  angle ;  the  greatest  obEqv 
diameter  is  \  of  the  length  of  the  head.  Above  each  eye  rises  a  subolar* 
forwards,  upwards  and  outwards  directed  spine,  granulated  at  the  base; 
the  rest  finely  fluted ;  the  length  equals  the  head.  The  distance  between 
the  eyes  across  the  vertex  is  excavated,  a  little  less  than  two  diameters. 
The  nostrils  have  two  minute,  apparently  papiUular  apertures,  plaeed 
in  a  small,  nearly  vertical  furrow  close  to  the  anterior  angle  of  the  eye. 
A  little  in  front  of  the  lower  aperture  appears  a  minnte  pqiilia. 
Each  jaw  has  a  single  series  of  ten  small  conical  teeth,  almost  entii^ 
hid  by  the  fleshy  Ups  ;  the  teeth  are  of  a  dark  amber  or  ehestant 
brown ;  the  four  above  the  symphysis  of  the  lower  jaw  are  a  littb 
longer  than  the  rest.  The  mouth  is  very  small ;  the  tongue  is  minidc^ 
fleshy  and  completely  tied  to  the  floor  of  the  mouth ;  behind  the  toqgoe 
there  is  a  small  raised  step,  leading  into  a  tunnel,  on  each  »de  sup- 
ported by  the  four  branchial  arches.  The  rides  of  the  back  are  aDgahv. 
a  little  contracted  in  the  middle.    A  little  m  front  of  the  dorsal,  at  the 
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widest  part  of  the  back,  appears  on  each  side  a  small  pointed  tubercle, 
between  which  the  distance  equals  the  length  of  the  head.    The  centre 
of  the  back  is  raised,  so  as  to  form  a  linear  sharp  keel  which  terminates 
in  a  small  pointed  tubercle  in  the  middle  betweoi  the  two  lateral  ones. 
The  abdominal  surface  is  both  longitudinally  and  transversely  arched ; 
the  greatest  transversal  diameter,  about  the  middle,  is  contained  2f  times 
in  the  total  length.     On  each  side  of  the  termination  appears  a  spine 
resembUng  the  frontal  ones,  but  pointed  in  an  opposite  direction  and  a 
little  shorter.    The  armour  is  composed  of  pentagonal,  hexagonal  or 
heptagonal  pieces  with  the  margins  finely  toothed  or  ciliated.  The  pieces 
of  the  back  and  sides  have  each  a  tubercle  in  their  centre,  from  which 
radiate  a  number  of  lines  corresponding  to  the  respective  number  of  sides. 
On  the  pieces  of  the  abdomen  appear  instead  of  lines  a  number  of  minute 
hemispherical  tubercles.    The  dorsal  fin  is  placed  at  a  short  distance 
from  the  termination  of  the  armour  above ;  its  length  is  ^  of  the  head ; 
the  extent  of  the  base  is  i  of  the  length.  The  length  of  the  small  naked 
tail  is  contained  about  2^  times  in  the  elongated  oval  caudal  fin.    The 
rounded  anal  is  situated  above,  yet  between  the  posterior  pair  of  spines, 
behind  the  dorsal  which  it  resembles.  The  rounded  pectorals  are  nearly 
}  of  the  length  of  the  head.  The  smallest  individuab  examined  measured 
1  inch  in  length.    They  had  no  spines,  but  in  their  places  appeared 
tubercles*    The  central  and  lateral  tubercles  of  the  back  were  compa- 
ratively more  developed  than  in  the  adult.    In  the  middle  of  the  upper 
pupillary  margin  of  the  iris  appeared  a  small  notch.    The  smallest 
ones,  provided  with  blunted  spines  half  the  length  of  the  head,  mea- 
sured If  inch  in  length.    Young  individuals  are  at  Pinang  numerous 
at  all  seasons. 

OSTRACIUM    TKSSSRULA,   Cautor, 

Pkte  VIII.  Fig.  2  and  3. 

Twmg.  Armour  bright  gamboge  with  numerous  small  black  spots, 
not  corresponding  to  the  centre  of  the  polygons,  and  fewer  and  more 
distant  on  the  abdomen ;  tail  bright  gamboge  with  one  or  two  black 
dots  on  each  side  of  the  root  of  the  caudal ;  fins  gamboge,  a  little  paler 
than  the  body  ;  pectorals  with  a  single  black  dot  at  the  root ;  caudal 
with  the  posterior  margin  pale  blackish.  Pupil  transversely  oval,  black ; 
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iris  bright  gamboge,  orbital  margin  orange ;  in  the  middle  of  the  upper 
papillary  margin  a  small  notch. 

D  9,  C  8f.  A  9,  Br.  VI. 

Habit,— *j$ea  of  Pinang. 

Total  length  :  2  inch* 

The  general  form  is  tetragonal.    The  back  is  elongated  vnl^  aithed 
from  the  occiput  to  the  tail ;  in  the  centre  appears  a  short  longitiidiiial 
crest,  on  each  side  of  which  is  a  deep  farrow,  lateraU j  bounded  by  the 
sharp  angular  margin.    By  these  three  crests  the  vertical  sectioa  ia 
this  particular  region  becomes  pentagonal.    The  profile  of  the  fordicad 
is  nearly  straight  and  steep.    The  distance  between  the  anterior  ao^ 
of  the  orbits  is  ^  of  the  total  length ;  the  greatest  breadth  in  the  middle 
of  the  back  is  contained  2f  times  in ;  abore  the  naked  tail  it  b  i^i-  of  the 
total  length.    The  abdominal  surface  is  both  longitudinally  and  tnnt- 
▼ersely  arched,  with  a  farrow  along  the  angular  margin ;  it  ia  teoadcr 
than  the  back,  its  greatest  breadth,  beneath  the  pectorals^  varies  from 
If  in  to  i  of  the  total  length.     The  sides  are  excavated  with  the  lower 
margin  projecting  farther  outwards  than  the  upper ;  their  greatest  diame- 
ter is  nearly  in  the  middle  and  is  contained  2^  times  in  the  total  length ; 
but  the  vertical  diameter  of  the  central  crest  of  the  back  is  a  little  longer, 
owing  to  the  central  convexity  of  the  abdomen.  Thearmoar  b  compesed 
of  hexagonal  pieces  with  very  finely  toothed  or  ciliated  mai^gina.    Ynm 
the  centre  of  each  hexagon  radiate  towards  the  maigins  six  raised  lines 
of  which  the  central,  horizontal  ones,  join  their  neighbours,  so  as  to 
form  on  the  sides  of  the  armour  seven  parallel,  horisontally  arv^ed,  linear 
which  form  the  bases  of  triangles  produced  by  the  other  obliquely 
radiating  lines.  On  the  back  and  sides  the  triangles  are  very  oonapiaioai^ 
while  the  hexagonal  outline  of  the  compoQcnt  pieces  can  scarcely  be 
traced.    On  the  abdominal  surface  the  reverse  is  the  case.      From  the 
central  tubercle  radiate  numerous  fine  lines ;  but  the  triangles  are  veiy 
indistinct.    The  length  of  the  head  is  contained  a  little  less  than  3| 
times  in  the  total.    The  eye  is  situated  dose  to  the  profile^  neariy  ia 
the  middle  between  the  gill-opening  and  the  muzzle ;  the  hotiaoatri 
diameter  is  f  of  the  length  of  the  head.    The  supraorbital  wxtkt  Jonas 
a  tubercular  protuberance.    The  mouth,  teeth,  and  tongue  and  noatnli 
resemble  those  of  O.  comutum^  but  there  appears  to  be  no  nasal  papiBi- 
The  dorsal  is  placed  close  to  the  termination  of  the  armour;  the 
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upper  margin  slopes  backwards  ;  the  anterior  nf,  the  lougest»  is  \  of 
the  length  of  the  head,  of  which  the  extent  of  the  base  is  ^.  The  anal 
is  but  little  farther  backwards  than  the  dorsal,  opposite  the  middle  of 
which  is  placed  the  first  ray  ;  in  form  and  length  it  resembles  the  dor- 
sal. The  caudal  is  elongated  oval ;  its  length  |  of  the  head.  The 
pectoral  is  broad,  nearly  triangular ;  the  third  ray,  the  longest,  equals  the 
eandal.  This  fish  is  of  rare  occurrence  at  Pinang.  Of  four  indiyiduals 
obserred  at  irregular  interrals^  the  length  raried  from  2  to  I  inch.  They 
appear  to  be  young  individuals.  The  triangular  partitions  of  the  ar« 
mour  characterise  0.  turritumt*  Forskal.  Possibly  the  present  fish 
may  be  the  young  of  that  species,  prior  to  the  appearance  of  the  spines 
and  the  ftiU  development  of  the  dorsal  crest. 

OSTRACIUM    NA8U8,    Bloch. 

Ostracion  nasus,  Bloch,  Tab.  138. 

Ostracion  nasus,  Shaw,  Y.  426,  PI.  171. 

Ostracion  nasus,  Cuviet,  B.  A.  Ed.  I,  II.  154  (*). 

Ostracion  nasus,  Swainson,  II.  323. 

Bdntal  pftnjang  of  the  Malays. 

Upper  surface  pale  brownish*  or  greenish  olive,  with  numerous  small 
rounded  dark  brown  spots  ;  sides  lighter  of  either  colour ;  in  some  the 
margins  of  the  polygons  dark  brown ;  abdomen  either  uniformly  buff 
itith  the  margins  of  the  polygons  pale  lilac,  or  pale  reddish  yellow  with 
the  nudei  of  the  polygons  greenish  white ;  the  naked  tail  brownish 
olive*  lighter  on  the  sides,  with  numerous  brown  spots ;  beneath  green- 
ish bufi ;  lips,  margin  of  gill«openings  and  root  of  pectorals  pale  greenish 
olive  with  few  brown  spots;  fins  pale  transparent  greenish  olive;  a 
round  brown  spot  at  the  root  of  each  dorsal  ray,  and  a  few  simOar 
scattered  over  some  of  the  caudal  rays.  Orbital  half  of  iris  pale  green- 
ish olive  with  few  brown  spots,  rest  bright  yellow  with  a  blackish  or 
orange  ring ;  pupil  black,  circular. 

Tcung.    With  a  few  rounded  brown  spots  irregularly  scattered  over 
the  sides. 


*  StM.  (ktraeion  iurritut,  Forsk.  5.  7,  No.  113/— Bloch.  Tab.  136 ;— Shaw,  V. 
42S,  Twh.  171 ;— Cttv.  R.  A.  Ed.  1, 11.  154  J— RftppcU :  AtUs,  5,  and  Neiic  Wirb, 
Fiseho,  61 ;— -IWroteiatii  turriim,  Swainsoii,  II*  323. 
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D9,  C8j^,  A  9,  PI  I,  Br.  VI. 

Habit. — Sea  ofPinang,  Malayan  Peninmla, 

**  Indian  and  American  Seas/'  (Bloch.) 

Total  length  :  7f  inch. 

The  form  is  nearly  quadrangular,  as  the  breadth  of  the  abdomen  bat 
slightly  exceeds  that  of  the  back  and  the  height  of  the  aides.  Tist 
back  is  elongated  lanceolate ;  from  the  nasal  protuberance  the  profile 
gently  ascends  towards  the  middle  of  the  back,  when  it  alowly  descends 
towards  the  tail,  the  whole  formmg  a  very  low  arch.  From  the  ocdpotto 
near  the  dorsal  the  middle  of  the  back  is  raised  and  forms  a  low  tnangn- 
lar  keel,  on  each  side  of  which  appears  a  shallow  broad  sulcus,  outside 
bordered  by  the  raised  angular  margin  of  the  side.  The  trisngohr 
forehead  slopes  gently  from  the  occiput  and  appears  a  little  exciTited 
owing  to  the  broad  protuberant  supraorbital  margins.  The  breadth 
between  the  anterior  angles  of  the  orbit  is  f  of  the  length  of  the  hcsd; 
between  the  posterior  angles  it  equals  the  head  ;  the  greatest  bretdthi 
in  the  middle  of  the  back,  exceeds  the  length  of  the  head  by  i,  j  or  jt 
according  to  the  indiyidually  more  orlessprojectmg  nasal  protuberance; 
the  breadth  at  the  termination  of  the  armour  is  a  little  less  thsn  half 
the  breadth  between  the  posterior  orbital  angles.  The  nasal  protabcr- 
ance  is  blunt,  rounded.  In  individuals  6^  inch  in  length  it  scaztdj 
projects  beyond  the  mouth,  immediately  above  which  the  profile  rises 
vertically,  and  this  portion  measures  ^of  the  distance  between  the  aDt^ 
rior  angle  of  the  orbit  and  the  protuberance,  which  in  them  is  |  of  the 
total  length.  In  the  largest  individual,  7|-  inch  in  length,  the  prota- 
berance  perceptibly  projects  beyond  the  mouth,  from  which  the  profile 
projects  obliquely  and  exceeds  i  of  the  stated  distance,  which  is  ^  of  the 
total  length.  The  sides  are  but  little  excavated ;  their  greatest  vertieil 
diameter  corresponds  to,  but  slightly  exceeds,  the  greatest  breadth  d 
the  back ;  it  varies  from  4^  to  A\  times  in  the  total  length.  Thelcn^ 
of  the  head,  from  the  nasal  protuberance  to  the  gill-opening,  is  in  jva^ 
er  individuals,  with  the  protuberance  but  little  developed,  -(^  of  the  total 
in  older  ones  it  is  contained  4^  times  in  the  total.  The  eye  is  dose  to  the 
profile ;  the  posterior  angle  of  the  orbit  is  situated  above  the  gill-openiag* 
The  greatest  diameter  is  a  little  oblique,  ascending  backwards ;  it  is  oes- 
tained  2\  times  in  the  distance  from  the  mouth  to  the  gill-opening  <Dd 
this  proportion  appears  to  be  constant.    But  as  the  development  of  the 
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nasal  protuberance  increases  with  age,  so  does  the  rektiye  length  of  the 
diameter  of  the  eye  vary  from  2j-  times  in  to  \  of  the  distance,  measured 
from  the  protuberance  to  the  gill-opening.  The  nostrils,  mouth  and 
tongue  resemble  those  of  O.  iesserula.  Each  jaw  carries  a  single  close 
series  of  from  9  to  #1  conical  teeth  of  a  chestnut  or  brown  colour.  The 
six  central  teeth  of  both  jaws  are  a  little  larger  than  the  rest  and  their 
points  become  blunted  with  age.  The  armour  is  composed  of  pentagons, 
hexagons  and  heptagons,  with  ciliated  margins.  Not  including  the 
lateral  half-series,  on  the  back  and  sides  appear  five  longitudinal  ones ; 
nine  pieces  from  the  gill-opening  to  the  tail.  The  abdomen  is  covered 
by  nine  longitudinal  series  of  which  the  central  one  is  composed  of 
12  to  14  pieces.  All  are  closely  covered  with  minute  bony  tubercles; 
generally  arranged  parallel  to  the  margins.  The  dorsal  commences 
opposite  the  anus ;  the  upper  margin  is  rounded ;  the  third  and 
fourth  ray,  the  longest,  slightly  exceed  i  of  the  length  of  the  head  ; 
the  extent  of  the  base  is  ^  of  the  length.  The  anal  commences  oppo- 
site the  last  ray  of  the  dorsal,  which  it  in  form  and  length  resembles. 
The  caudal  is  broad  triangular  with  the  posterior  angles  and  margin 
rounded ;  the  two  central  rays,  the  longest,  equal  the  head.  The  pec- 
torals are  broad  triangular ;  the  third  and  fourth  upper  rays  are  the  long- 
est, }  of  the  length  of  the  caudal.  The  length  of  the  sides  of  the  naked 
tail  is  f  of  the  caudal.  Single  individuals,  or  two  or  three  together, 
were  observed  at  Pinang  at  long  and  irregular  intervals.  In  size  they 
differed  but  slightly,  the  smallest  being  6|-  inch  in  length. 

FAM.  GYMNODONTIDiE. 

Gen.  Diodon,  LinnS,  1766. 

All  the  teeth  united  into  a  single  one  in  each  jaw ;  behind  the  tren- 
chant margin  of  each  a  rounded  part,  transversely  furrowed  and  form- 
ing a  powerful  apparatus  of  mastication ;  the  skin  armed  with  stout 
spines ;  no  ventral  fins. 

Diodon  TRisDRicusy  Cuvier. 

Seba,  II.  XXIII.  4. 

Diodon  triedricus,  Cuvier :  M^m.  du  Mus.  IV.  133. 

Diodon  triedricusi  Guv.  R.  A.  II.  367  (0* 

8  L  2 
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Head  above,  back  and  ddea  to  a  little  below  the  giU-opeiiuig  pik 
tortoise-shell  brown ;  a  transversal  band  composed  of  a  large  sool-aknnd 
spot  behind  each  pectoral,  and  a  series  of  smaller  spots  across  the  baek; 
a  second  similar  but  paler  band  in  front  of  the  doiaal ;  rest  of  the  aifa 
and  abdomen  yellowish  white ;  fins  whitish  grey^  iiinately  dotted  litb 
brown ;  all  spines  brown ;  their  roots  of  the  colour  of  the  pert  th^ 
ooeopy.     (From  a  preserved  epeeimen.) 

D  12,  C  9,  ATP  19,  Br.  ?* 

Habit* — Sea  ofPiiMmg. 

Total  lsngth  s  6  ipch^ 

All  the  spines  are  compressed  with  the  anterior  margin  eosTOif 
sharp  and  continued  over  the  anterior,  horisontally  forwards  dinetcd 
root.  The  two  posteiior  roots  are  placed  at  nearly  right  angles  nA 
the  anterior.  The  roots  are  generally  longer  than  the  spines  of  vUdi 
the  longest  appear  on  the  sides  of  the  back  and.  body.  Two  longitsfr 
nal  series  of  spines  of  the  mesial  line  of  the  back,  and  three  of  tk 
abdomen  are  shorter  than  the  rest.  There  are  three  spines  abore  tk 
upper  half  of  the  orbit,  three  at  the  lower,  and  one  at  the  angle  of  die 
mouth.  The  throat  is  naked  with  a  single  small  bony  protobensee 
beneath  the  symphysis  of  the  lower  jaw.  Betwe^i  the  eyes  tppeir 
three  spines*  vis.  a  central  and  the  anterior  one  of  the  three  snpissrlii- 
t|d  ;  between  the  pectorals  across  the  back  appear  four  spines.  Tbs 
upper  part  of  the  back  carries  four  longitudinal  series,  vis.  two  cts* 
tral,  each  of  eight,  both  terminating  with  an  odd  spine  at  a  Uttk  db- 
tance  in  front  of  the  dorsal  fin,  and  two  lateral  series  each  of  five  spioe^ 
of  which  the  anterior  commences  a  little  behind  the  pectorsl  finSi  tbc 
posterior  is  situated  between  the  dorsal  and  the  caudal.  This  fish  is 
of  very  rare  occurrence  at  Pinang. .  The  only  one  observed  wss  s  qw- 
mmen  which  on  account  of  its  rarity  had  been  kept  presened  for 
several  years,  and  was  thus  rendered  unserviceable  fbr  more  miBitt 
examination. 

Gen.  Tetrodon,  IAn$U,  1766. 

The  jaws  dirided  in  the  centre  by  a  sutnre»  so  as  to  present  die  ap- 
pearance of  four  teeth  :  two  above  and  two  beneath ;  the  ^kin  armed  witb 
small,  slightly  projecting  spines  ;  ventrals  none. 

■  »  I  ■  .1  I         .11      n    II         II   ■    II  I 

*  In  M4m,  du  Mu$,  IV,  Cavier  givea  six,  is  /%fie  Ammai  five  bnudiiottoiosinr* 
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I.*  Species  with  ekart  head,  citable  of  i$tflaHng  tkemtelvee  eo  ae  to 

attain  a  (globular  farm. 
Entire  body  rough. 

A.  Immaculate. 

TXTEODON    IHMACUI^ATUB,  litC^p^e. 

LacepMe,  I.  XXIV.  1. 

Rasselly  XXYL  Kappa. 

Tetrodon  immaculatos.  Cut.  B.  A.  II.  368  (^). 

Young.  Head  aboTe  and  back  pale  greyish  olire,  lighter  on  the 
sides  of  the  head  and  upper  part  of  the  body ;  abdomen  pale  yellow 
ochre ;  axilla  and  the  smooth  spot  inside  the  peotorals  blackish  ;  the 
iPfhole  body  minutely  dotted  with  brown ;  spines  white,  those  of  the 
back  with  black  points ;  pectorals,  anal  and  dorsal  pale  transparent 
oliTe,  base  of  the  latter  blackish ;  caudal  pale  brownish  with  sbgle 
indistinct  whitish  spots;  upper,  lower  and  posterior  margin  black* 
Iris  olive. 

D  10,  C  9|,  A  9,  P  17,  Br.  V. 

Habit. — Sea  ofPinang. 
Madras. 

Total  length  :  3f  inch. 

The  length  of  the  head,  measured  to  the  margin  of  the  gill-opening, 
is  contained  A\  times  in  the  total.  The  eye,  bordering  on  the  profile,  is 
•ituated  a  little  nearer  the  gilUopening  than  the  muzzle ;  the  horizontal 
diameter  is|  of  the  head  ;  the  distance  across  the  forehead  is  a  little  less 
than  2  diameters.  The  double,  contiguous  nostrils  are  situated  in  front 
of  the  eyes ;  each  aperture  is  pierced  through  a  small  papilla,  and  both 
appear  hke  aninute  simple  tentacle.  The  jaws  are  nearly  equal,  the  four 
teeth  normal ;  the  tongue  is  globular,  fleshy,  tied  to  the  floor  of  the 
nooth.  The  dorsal  is  fan«^aped ;  the  first,  undinded,  ray  is  situated 
m  little  behind  the  commencement  of  the  posterior  third  of  the  back, 
the  caudal  not  included ;  the  extent  of  the  base  is  \  of  the  head»  of 
which  the  longest  ray  is  \.  The  first  anal  ray  is  situated  behind  the 
dorsal,  at  the  commencement  of  the  posterior  fifth  of  the  body ;  in 
shape  and  dimensions  it  resembles  the  dorsal.    The  caudal  is  broad 

*  CoTier :  Biffne  Animai,  U.  369  (>)• 
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with  the  posterior  margin  rounded ;  its  length  equals  the  head.  The 
pectorals  are  broad  and  rounded,  ^  of  the  length  of  the  head.  The 
lipSy  the  throat,  the  space  in  front  of  the  eyes,  and  that  covered  by  the 
pectorals,  and  the  tail  from  midway  behind  the  dorsal,  obliquely  dowa 
a  little  in  front  of  the  anal,  are  all  naked  and  smooth.  The  rest  of  the 
body  is  covered  with  crowded  fine  hair-like  spines.  A  solitary  young  indi- 
▼idual  was  observed  at  Pinang  in  September  1844.  Rossell  obsemd 
but  the  mutilated  specimen,  which  he  described  and  figured. 

B.  With  black  spots. 

Tetrodon  simulans,  Cantor. 

Head  above  and  back  light  yellowish  or  greenish  olive,  paler  on 
the  upper  half  of  the  sides  of  head  and  body  ;  head,  back  and  sides  with 
numerous  rounded,  irregular  or  confluent  spots,  blackish  brown  or  olire 
or  black ;  throat  and  abdomen  white,  sparingly  dotted  with  brown ; 
spines  white,  fins  pale  olive,  transparent,  minutely  dotted  with  black ; 
anterior  half  of  caudal  with  three  or  four  more  or  less  distinct  bad- 
wards  arched  blackish  bands,  posterior  half  blackish.  Iris  bright 
yellow  dotted  with  black. 

D  12  or  13,  C  8|,  A  10  or  11,  P  19  or  21,  Br.  V. 

Habit. — Sea  and  estuaries  of  Pinang^  Malayan  Peninsula,  ^«- 

pore. 
Total  length  :  1  foot. 

The  length  of  the  head  is  contained  3^  times  in  the  total    The 

eye  is  situated  in  the  middle  of  the  head,  bordering  on  the  profile; 

the  horizontal  diameter  is  contained  5^  times  in  the  length  of  the 

head ;  the  distance  between  the  anterior  angles  of  the  orbits  is  2 

diameters;  between  the  posterior  angles  2^  such.     There  are  ao 

nostrils,  but  dose  in  front  of  the  anterior  angle  of  the  orbit  appcu* 

a  flattened  simple  tentacle.    The  upper  jaw  slightly  projects  beyond 

the  lower ;  the  tongue  resembles  that  of    T.  immaeulatus.    The 

rounded  dorsal  fin  occupies  the  commencement  of  the  posterior  fourth 

of  the  back ;  the  three  first  rays  are  undivided ;  the  fifth  and  sixth 

are  the  longest,  |  of  the  head,  and  equal  the  extent  of  the  base. 

The  anal  is  placed  opposite  the  dorsal,  which  it  resembles,  but  the 

extent  of  the  base  is  a  little  shorter,  and  but  the  two  first  lays  aif 

divided.    The  caudal  is  broad,  with  the  upper*  lower  and  postnitf 
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margins  conTex ;  its  length  is  }  of  the  head.  The  pectorals  are  broad, 
romided  ;  their  length  equals  that  of  the  dorsal.  There  is  no  lateral 
line.  The  spines  are  rather  long,  fine  and  somewhat  distant ;  above 
they  extend  from  between  the  eyes  to  near  the  dorsal ;  beneath  from 
behind  the  throat  to  near  the  anus,  which  is  sitoated  a  little  in  front  of 
the  anal.  Toung  indindnals  of  this  species  are  at  all  seasons  exces- 
aively  numerous  on  the  Malayan  coasts.  In  general  form  and  in  dis- 
tribution of  colours  it  bears  a  striking  resemblance  to  T,  Jluviatilis, 
Buchanan  Hamilton,*  which  latter  differs  in  having  distinct  simple 
nostrils,  in  number  of.  fin  rays  and  other  characters.  The  present 
belongs  to  the  Sub-Gen.  uiroMron,  Muller.f 

C.  TFith  black  bands. 

Tetrodon  carduus.  Cantor. 

Head  above  and  back  dark  yellow  ochre  with  a  number  of  longitu- 
dinal, slightly  serpentine  black  lines  continued  to  the  caudal ;  sides  of  the 
head  pale  ochre  with  irregular  black  spots ;  sides  of  the  body  pale  lilac 
whitish  with  a  few  distant  black  spots,  disposed  so  as  to  form  4  or  5 
vertical  series ;  abdomen  very  pale  ochre  ;  dorsal  and  ventral,  pale 
transparent  olive,  minutely  dotted  with  black ;  caudal  rays  reddish  yellow, 
membrane  whitish  dotted  with  black,  and  with  vermicular  black  spots ; 
pectorals  pale  yellow,  with  a  blackish  narrow  band  along  the  base.  Iris 
orange  dotted  with  black. 

D  11,  C9|,  A  10,  P17,  Br.  V. 

Habit. — Sea  ofPinang. 

ToTTAi^  LENGTH :  6  iuch. 

The  length  of  the  head  is  contained  3^  times  in  the  total.  The  eye  is 
situated  nearly  in  the  centre  of  the  length  of  the  head,  bordering  upon  the 
profile ;  the  horizontal  diameter  is  -f  of  the  head ;  the  distance  between 
the  anterior  angle  of  the  orbits  is  nearly  three  diameters ;  between  the 
posterior  four.  No  nostrils  appear,  but  their  place  is  supplied  by  two 
small  black  tentacles,  the  one  close  above  the  other.  The  jaws  are  nearly 

*  Fithet  qfth€  Ganget  6,361.  PI.  XXX.  Fig.  1.— 7.  flwiaiilU,  Cav.  R.  A. 
II.  368  (0. 

f  Abotbbon,  Bi&ller :  **  On  each  side  a  solid  tentacle  eontaining  the  large 
olfiustorian  nerre ;  an  annular  mucle  nrand  the  eye,  and  a  kind  of  eyelid."  CAbk, 
BfrUm.  Akad,  1839,  252  (>).  Berlin  1841.) 
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equal,  the  teeth  and  tongue  nonnal.  The  dorsal  oocapiee  the  com* 
mencement  of  the  posterior  fifth  of  the  back ;  it  is  fan-shaped,  with  the 
first  ray  undivided ;  the  longest  rays  are  ^  of  the  head*  or  twice  tbe 
extent  of  the  base  of  the  fin.  The  posterior  margin  of  the  caudal  ii 
convex ;  the  longest  rays  are  i  of  the  head.  The  anal  resembles  tk 
dorsal;  it  commences,  nearly  opposite  the  middle  of  the  distsnce 
between  the  dorsal  and  the  caudal.  The  pectorals  are  rounded,  their 
length  equals  that  of  the  dorsal.  The  spines  are  rather  long,  very  fine, 
hair-like  and  crowded.  On  the  back  they  commence  from  between  the 
nasal  tentacula  and  extend  to  the  caudal,  in  front  of  the  base  of  whidi 
there  is  but  a  small  naked  space.  The  lips,  the  chin  and  the  space 
inside  the  pectorals  are  also  spineless.  A  single  individual  was  obserred 
at  Pinang  in  December  1842.  This  species  b  nearly  allied  to  7. 
virffatua,  Richardson,  (ZooL  Erebus  and  Terror^  62,  PI.  XXXIX.  F%. 
8-9,)  from  which  it  differs  in  the  dorsal  being  situated  farther  btdL ;  is 
the  relative  position  of  the  latter  fin  and  the  anal,  and  in  the  greater 
number  of  black  lines  of  the  back.  In  the  present  the  latter  are  twdie; 
in  T,  tirgatui  six.    It  is  also  allied  to  T.  meUagrUt  Solandtf."^ 

D.  With  pale  9pot9. 
Tetrodon  tbstudinbus,  Linn^. 

Tetrodon  testudineus,  Linn^ :  Amoen.  Acad.  I.  309,  Tab.  14,  Fig.  3. 

Tetrodon  testudineus,  Linn6,  Syst.  1444. 

Tetrodon  testudineus,  Bloch.  Tab.  139. 

Tetrodon  testudineus,  Shaw,  V.  444,  PI.  178. 

Tetrodon  testudineus,  Cuvier,  B.  A.  II.  368  ('). 

Tetrodon  testudineus,  Swainson,  II.  328. 

Young,  Head  above,  back  and  upper  part  of  the  aides  leddUh 
brown  with  numerous  rounded  and  elongated  milk-white  spots,  mioiitelj 
dotted  with  brown ;  rest  of  the  sides  and  abdomen  reddish  yellow  vidi 
a  number  of  brown  parallel  bands,  downwards  arched  and  increaiiBg 
in  length,  interrupted,  or  two  joined,  towards  the  tail  $  caudal  daifc 
brown  with  numerous  whitish  spots ;  rest  of  the  fins  yellowish,  trBS^ 
parent,  blackish  at  the  base.     Iris  reddish  yellow  dotted  with  bfaick. 

D  10,  C  8i,  A  10,  P  15,  Br.  V. 

■■■  -11-      iiii.    »,   11  »»^»— »i^.^i^^— .a—i^.— — ^»^^.— ^»««».f«i^^— fc»«i^M^»^«^j^— ^*^^ 

«  SvN.  Lac^p.  I.  50S.^B1.  Sebn.  507.^r.  mOe^grm,  BidnHnn:  Mil. 
Sulph.  122,  PI.  57  Fig.  1-3,  and  Voy,  Bamtm^  p.  19. 
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Habit. — Sea  qfFinang. 
Indian  Ocean. 

Total  length  :  3}  inch. 

The  length  of  the  head  is  contained  3^  times  in  the  total.    The  eye, 
bordering  on  the  profile,  is  a  little  nearer  the  mnizle  than  the  gill-open- 
ing ;  its  greater  diameter,  rising  obHquely  backwards,  is  \  of  the  length  of 
the  head;  the  distance  between  the  anterior  angles  is  two  snch  diameters ; 
three  between  the  posterior.    The  nostrils  have  two  small  apertures, 
between  which  rises  a  small  tentacle.  The  teeth  and  tongue  are  normal. 
The  rounded  dorsal  is  situated  between  the  penultimate  and  posterior 
fourths  of  the  back ;  the  two  first  rays  are  undirided,  the  fifth  and  sixth, 
the  longest,  are  contained  2^  times  in  the  length  of  the  head,  and  they 
equal  the  extent  of  the  base.    The  caudal  is  broad,  with  the  posterior 
margin  rounded ;  its  length  f  of  the  head.  The  first  undivided  anal  ray 
commences  opposite  the  termination  of  the  dorsal  fin,  which  it  resembles. 
The  pectorals  are  broad,  rounded ;  their  length  is  a  little  less  than  that 
of  the  dorsal.    The  spines  commence  immediately  behind  the  upper 
lip,  and  terminate  a  little  behind  the  dorsal,  and  immediately  behind 
the  anal,  leaving  the  tail  naked.    In  form  they  resemble  those  of  T. 
earduM.    Single  indiriduak,  none  of  which  exceeded  the  length  stated, 
were  observed  at  all  seasons  at  Pinang. 

Tetrodon  bondarus,  Cantor. 

Bussdl,  XXYII.  Bondaroo  Kappa. 

Young.  Head  above,  lips,  lower  half  of  the  sides  and  abdomen  very 
pale  yellowish  olive,  minutely  dotted  with  brown ;  back  blackish  olive ; 
upper  half  of  the  sides  brownish  olive,  with  numerous  rounded  brownish- 
white  spots,  many  of  which  are  surrounded  by  a  broad  black  ring,  forming 
a  kind  of  interrupted  net-work;  inside  and  behind  the  pectorals  a  large 
black  spot,  in  which  a  bright  yellow  oval  half-ring,  cut  by  the  axilla ; 
a  little  in  front  of  the  pectorals  a  bright  yellow  oval  spot,  half  hid  by 
the  black  gill-cover;  on  the  sides  of  the  head  a  number  of  small 
brownish  white  spots,  and  a  large  black  spot  like  an  erect  horse-shoe ; 
on  the  throat  a  round  black  spot  from  whence  a  widely  arched  black 
line  ascends  to  each  pectoral ;  dorsal,  anal  and  pectorals  pale  brownish 
olive,  minutely  doited  with  black ;  caudal  darker  brownish  olive  with 

8  M 
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numerous  indistinct  whitish  spots,  and  with  a  broad  black  band  akmf 
the  posterior  margin.     Iris  bright  yellow  minutely  dotted  with  black. 

D  10,  C  9f  A  9,  P  18,  Br.  V. 
,  Habit. — Sea  o/Pinanp. 
Viaagapatam. 
The  length  of  the  head  is  contained  4\  times  in  the  total.    The  eje 
borders  on  the  profile  and  occupies  nearly  the  centre  of  the  distance  be- 
tween the  muule  and  the  gill-opening,  but  it  b  on  a  level  abore  the 
latter  and  the  pectorals ;  the  greatest  diameter,  ascending  obliquely  baek^ 
wards,  is  ^  of  the  length  of  the  head ;  the  distance  between  the  anterioi' 
angles  of  the  orlnt  is  1^  such  diameters ;  between  the  poaterior  angles  it 
is  two  such.  There  are  no  nostrils,  but  in  their  place  appear  two  lanceo* 
late  blaek  tentaeula,  of  whidi  the  upper  one  is  the  longer,  both  joined  al 
the  base.    The  teeth  and  tongue  are  normal.    All  the  fins  are  rounded. 
The  first  dorsal  ray  is  situated  a  little  behind  the  oommeneement  of  tbe 
poaterior  third  of  the  body,  the  caudal  not  included  ;  the  two  first  np 
are  vrndirided ;  the  fifth  and  sixth,  the  longest,  are  contained  2^  times 
in  the  head  ;  the  extent  is  ^  less  ;  the  dbtanee  from  the  caudal  is  con^ 
tained  5^  timea  in  the  total  length.    The  anal*  is  situated  behind  te 
dorsal,  which  it  resembles ;  its  distance  from  the  caudal  slightly  exceeds 
\  of  the  total.    The  length  of  the  caudal  is  i  of  the  head ;  that  of  thi 
pectorals  is  a  little  iess  than  the  dorsal.  The  spines  in  form  and  position 
resemble  those  of  T.  tettudineus,  but  above  they  commence  fiom 
between  the  eyes.    A  single  young  indiridual  was  observed  at  Knangia 
May  1844. 

Sides  smooth  without  spines, 

Tetrodon  LUNARI8,  Curicr. 

Russell,  XXIX.  Kappa  Koorawah. 
Tetrodon  lunaris,  Cuv.  B.  A.  £d.  1,  II.  148  (% 
Tetrodon  tepa,  Buchanan  Hamilton,  10,  and  362. 
(Icon,)  Tetrodon  leiopleura.  Gray :  111.  Ind.  ZooL  I.  PI.  87,  I^.  % 

(Tmai9.) 
Tetrodon  lunaris,  Biippell ;  Neue  Wirbelth.  Fiscbe,  59. 

-^ [      II  I      _ _  

*  The  position  of  this  fin  Is  correctly  described  by  Rnssell,  bat  his  figvre  rrftv- 
scnts  it  in  ■  nrach  too  advaaced  poskioD. 
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Physogaster*  lunaris,  Muller:    Abh.  Berl:    Akad.    1839, 

252  O, 
Tetrodon  lanaris,  Temm.  et  Schl.  Fauna  Jap.  Pbc  CXXIL 

Fig.  1. 

Head  aboTe  and  back  green  olive  with  a  mixture  of  brownisby  lighter 
on  the  upper  third  of  the  sides ;  rest  of  the  latter  to  the  abdominal  keel, 
sides  of  the  head  and  operdes  white  satin  with  a  broad  longitudinid 
band  of  shining  yellow  brass  from  the  eye  to  the  caudal ;  abdomen 
milk-white ;  fins  yellow  ;  posterior  caudal  margin  blackish.  Iris  bdght 
yellow  bras8*coloured»  blackish  towards  the  orbit 

D  12»  13  or  14,  C  8f  A  11  or  12,  P  16,  Br.  V. 

Habit. — iSi^a  and  estuaries  of  Malayan  Peninaula  and  Islands. 

Goromandel,   Bay  of  Bengal,  Gangetic    estuaries,  Suez, 

Japan. 

Total  length  :  1  foot. 

The  length  of  the  head  slightly  exceeds  i  of  the  total.  The  eye,  bor- 
dering on  the  profile,  is  situated  nearer  the  gill-opening  than  the  muscle, 
above  the  level  of  the  former  and  of  the  pectorals  ;  its  longest  diameter, 
ascending  obliquely  backwards,  is  |  of  the  length  of  the  head.  The  dis* 
tance  between  the  eyes  equals  the  diameter*  The  oval  nasal  cavity  is 
situated  midway  between  the  eyes  and  the  muzzle ;  each  contains  two 
small  papillular  apertures.  The  teeth  and  tongue  are  normal.  The  thread- 
like lateral  line  commences  beneath  the  posterior  part  of  the  nasal  oval 
cavity,descends  a  short  distance  nearly  vertically,  then  proceeds  horizon- 
tally, over  the  upper  part  of  the  cheek ;  opposite  the  posterior  part  of  the 
orbit  it  ascends  obliquely  to  the  upper  margin  of  the  operde,  between 
which  and  the  posterior  angle  of  the  orbit  it  gives  off  a  branch  which  de- 
scribes an  arch  over  the  supraorbital  margin.  From  the  upper  margin  of 
the  opercle  the  lateral  line  follows  the  profile  of  the  back,  a  little  above 
the  lower  margin  of  the  spiny  portion  to  a  little  in  front  of  the  dorsal, 
when  it  descends  obliquely  and  then  continues  nearly  in  the  middle  of 
the  tail,  nearer,  however,  the  soft  abdominal  keel  than  the  profile  of  the 


*  PHYS0GA.8TER,  Muller,  1841.  "With  a  hollow  papilla  in  the  nasal  cayity, 
not,  however,  continaed  in  a  tube ;  lateral  margin  of  abdomen  raised  into  a  toft  keel 
from  the  throat  to  the  tail,  corresponding  to  a  second,  superior  keel  on  the  sides  of 
the  tail." — Phytogaster  is  inadmlssiblei  as  it  has  been  applied  by  Latreille  in  1833 
to  a  genus  of  Coleoptera, 
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back,  and  terminates  at  the  root  of  the  caudal.    The  soft  abdominal 
keA  commeacea  from  the  throat  and  proceeds  straight  along  the  upper 
margin  of  the  spiny  portion  of  the  abdomen  to  the  lower  part  of  th« 
jroot  of  the  caudal.  The  dorsal  is  situated  a  little  behind  the  commence- 
ment of  the  posterior  third  of  the  back ;  the  two  first  rays  are  undivided ; 
the  second,  the  longest  of  all,  is  ^  the  length  of  the  head ;  the  posterior 
margin  of  the  fin  is  nearly  vertical ;  the  extent  of  the  base  is  ^  (^  the 
length  of  the  second  ray ;  the  distance  from  the  caudal  b  contained  4^ 
times  in  the  total  length.  The  first  and  only  undiyided  anal  ray  is  placed 
opposite  the  posterior  half  of  the  dorsal,  which  it  resembles,  but  the  extent 
is  a  little  less ;  the  distance  from  the  caudal  is  contained  4^  times  in  the 
total  length.    The  upper  and  lower  caudal  margins  are  arched,  but  the 
former  is  a  little  longer  than  the  latter ;  the  third,or  first  divided,  ray  from 
above  is  the  longest,  i  of  the  length  of  the  head ;  the  posterior  maig^ 
is  concave  or  crescent-shaped.    The  pectorals  are  broad,  their  posterior 
margin  obliquely  truncated ;  the  second  upper  ray  is  the  longest,  i  of  the 
length  of  the  head.    The  spines  are  short,  strong,  crowded  and  deqply 
imbedded  in  the  integuments.    Above  they  commence  from  the  space 
between  the  nostrils  and  terminate  a  little  in  front  of  the  dorsal ;  laterally 
they  extend  but  very  little  below  the  lateral  line ;  on  the  abdomen  they 
commence  from  a  little  behind  the  throat,  are  bounded  above  by  the  soft 
keel,  and  terminate  with  the  anterior  half  of  the  body.  In  the  figure  of 
M.  M*  Temminck  and  Schlegel  in  Fauna  Japoniea  the  spines  are  repre- 
sented more  distant  than  they  are  in  the  individuals  of  the  Malayan  Seas 
and  of  the  Bay  of  Bengal,  and  they  appear  above  to  commence  from  the 
occiput.    In  both  the  latter  localities  the  species  is  at  all  seaaons  veiy 
numerous* 

Tetrodon  oblongus,  Blodu 

Tetrodon  oblongus,  Bloch,  Tab.  146. 

Tetrodon  oblongus,  Shaw,  Y.  446. 

Tetrodon  oblongus,  Cuv.  B.  A.  Ed.  I.  148  ('). 

Physogaster  oblongus,  Midler,  1.  c. 

Toung,  Head  above  dark  brownish  olive  with  numerous  rounded 
brownish  white  spots ;  back  and  upper  third  of  the  sides  brownish 
white,  minutely  dotted  with  reddish  brown,  and  with  upwards  of  1 1 
short  dark  brownish  vertical  bands,  confluent  on  the  back^  and  not 
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extending  beyond  the  upper  third  of  the  sides ;  rest  of  the  latter  and 
those  of  the  head  pale  yellowish  buff  dotted  with  reddish  brown; 
abdomen  mflkwhite ;  fins  transparent  yellowish  buff,  minutely  and  spar- 
ingly dotted  with  black* 

D  13,  C  8f  A  10.  P  17,  Br.  V. 

Habit. — Sea  of  Pinang. 
Indian  Ocean. 

Total  lsngth  ;  5f  inch. 

The  length  of  the  head  is  a  little  less  than  j-  of  the  total.    The  eye^ 

bordering  on  the  profile,  is  situated  a  little  nearer  the  gill-opening  than 

the  muzzle,  above  the  level  of  the  latter  and  the  pectorals;  its  hori« 

xontal  diameter  is  i  of  the  head ;  the  distance  across  the  forehead  two 

such  diameters.    Each  nostril  has  two  small  papillular  apertures.   The 

teeth  and  tongue  are  normal.    The  posterior  part  of  the  opercle  is 

naked  terminating  below  in  a  sharp,  downwards  pointed  angle.    The 

elongated  rounded  dorsal  is  situated  a  little  behind  the  commencement 

of  the  posterior  third  of  the  back ;  the  anterior  four  rays  are  undivided ; 

the  sixth  and  seventh,  the  longest,  are  i  of  the  length  of  the  head,  of 

which  the  extent  of  the  base  is  i ;  the  distance  from  the  caudal  is  a 

little  less  than  i  of  the  total  length.   The  anal  commences  opposite  the 

third  dorsal  ray ;  the  three  anterior  rays  are  undivided ;  the  sixth,  the 

longest,  equals  the  corresponding  dorsal ;  the  posterior  margin  is  ver* 

tical ;  the  extent  of  the  base  is  a  little  less  than  that  of  the  dorsal ;  the 

distance  from  the  caudal  equals  that  of  the  latter.  All  three  margins  of 

the  caudal  are  slightly  arched ;  the  length  of  the  fin  is  about  f  of  that 

of  the  head*    The  pectorals  are  broad ;  the  posterior  margin  is  a  little 

rounded ;  the  first  upper  ray,  the  longest,  is  contained  2^  times  in  the 

head*    The  very  fine  hair-like  lateral  line  appears  to  commence  from 

behind  the  occiput ;  at  first  it  follows  closely  the  profile  of  the  back,  when 

it  descends  obliquely  to  opposite  the  last  dorsal  ray,  and  then  continues 

in  the  middle  of  the  tail  to  the  caudal.    The  abdominal  keel  is  so  little 

raised  as  scarcely  to  deserve  the  name ;  it  commences  behind  the  throat 

•and  rises  in  alow  arch  towards  the  pectoral  fin,  from  whence  it  obliquely 

descends  to  a  little  in  front  of  the  anal,  and  follows  the  profile  of  the 

abdomen  to  the  lower  part  of  the  root  of  the  caudal.    The  spines  are 

short  and  not  very  strong,  but  crowded  ;  above  they  commence  from 

between  the  nostrils  and  terminate  a  little  in  front  of  the  dorsal ;  the 
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backj  and  terminates  at  the  root  of  the  caudal.    The  soft 
keel  oommeaces  from  the  throat  and  proceeds  straight  along  the  upper 
margin  of  the  spiny  portion  of  the  ahdomeu  to  the  lower  part  of  the 
xoot  of  the  caudal.  The  dorsal  is  situated  a  little  behind  the  oommeott- 
ment  of  the  posterior  third  of  the  back ;  the  two  first  rajs  are  nndiTided ; 
the  second,  the  longest  of  all,  is  i  the  length  of  the  head ;  the  posterior 
margin  of  the  fin  is  nearly  Tertical ;  the  extent  of  the  base  is  ^  of  tbe 
length  of  the  second  ray ;  the  distance  from  the  caudal  is  contained  H 
times  in  the  total  length.  The  first  and  only  undivided  anal  ray  is  plseed 
opposite  the  posterior  half  of  the  dorsal,  which  it  resembles^  but  the  extent 
is  a  little  less ;  the  distance  firom  the  caodal  is  contained  4^  times  in  the 
total  length.    The  upper  and  lower  caudal  margins  are  arched,  but  the 
former  is  a  little  longer  than  the  latter ;  the  third,or  first  divided,  ray  from 
above  is  the  longest,  i  of  the  length  of  the  head ;  the  posterior  msi|^ 
is  concave  or  crescent-shaped.    The  pectorals  are  broad,  their  posterior 
margin  obliquely  truncated ;  the  second  upper  ray  is  the  longest,  |  of  the 
length  of  the  head.    The  spines  are  short,  strong,  crowded  and  deqily 
imbedded  in  the  integuments.    Above  they  commence  from  the  specs 
between  the  nostrils  and  terminate  a  little  in  front  of  the  dorsal ;  latenlij 
they  extend  but  very  little  below  the  lateral  line ;  on  the  abdomen  thcj 
commence  from  a  little  behind  the  throat,  are  bounded  above  by  tiieaoft 
keel,  and  terminate  with  the  anterior  half  of  the  body.   In  the  figareof 
M.  M«  Temminck  and  Schlegel  in  Fauna  Japcniea  the  spines  are  repre- 
sented more  distant  than  they  are  in  the  individuals  of  the  Malayan  Scsi 
and  of  the  Bay  of  Bengal,  and  they  appear  above  to  commence  from  the 
occiput.    In  both  the  latter  localities  the  species  is  at  all  seasons  my 
numerous* 

TlSTRODON    OBLON6U8,  Bloclu 

Tetrodon  oblongus,  Bloch,  Tab.  146. 

Tetrodon  oblongus,  Shaw,  Y.  446. 

Tetrodon  oblongus,  Cuv.  B.  A.  Ed.  I.  148  (')• 

Physogaster  oblongus,  Miiller,  1.  c 

Young,  Head  above  dark  brownish  olive  with  numerous  rounded 
brownish  white  spots ;  back  and  upper  third  of  the  sides  brownish 
white,  minutely  dotted  with  reddish  brown,  and  with  upwards  of  II 
short  dark  brownish  vertical  bands,  confluent  on  the  back,  and  not 
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extending  beyond  the  upper  third  of  the  sides ;  rest  of  the  latter  and 
those  of  the  head  pale  yellowish  buff  dotted  with  reddish  brown ; 
abdomen  mflkwhite ;  fins  transparent  yellowish  buff,  minutely  and  spar- 
ingly dotted  with  blaok* 
D  13,  C  8|,  A  10,  P  17,  Br.  V. 
Habit. — Sea  of  Pinang. 

Indian  Ocean. 
Total  lxngth  :  5f  inch* 

The  length  oi  the  head  is  a  Httle  less  than  i  of  the  total.    The  eye^ 

bordering  on  the  profile,  is  situated  a  little  nearer  the  gill-opening  than 

the  mnszle,  above  the  lerel  of  the  latter  and  the  pectoral? ;  its  hori-> 

lontal  diameter  is  ^  of  the  head ;  the  distance  across  the  forehead  two 

such  diameters*    Each  nostril  has  two  small  papiUular  apertures.    The 

teeth  and  tongue  are  normal.    The  posterior  part  of  the  opercle  is 

naked  terminating  below  in  a  sharp,  downwards  pointed  angle*    The 

elongated  rounded  dorsal  is  situated  a  little  behind  the  commencement 

of  the  posterior  third  of  the  back ;  the  anterior  four  rays  are  undiTided ; 

the  sixth  and  seventh,  the  longest,  are  i  of  the  length  of  the  head,  of 

which  the  extent  of  the  base  is  j- ;  the  distance  from  the  caudal  is  a 

little  less  than  ^  of  the  total  length.   The  anal  commences  opposite  the 

third  dorsal  ray ;  the  three  anterior  rays  are  undivided ;  the  sixth,  the 

longest,  equals  the  corresponding  dorsal ;  the  posterior  margin  is  ver- 

tical ;  the  extent  of  the  base  is  a  little  less  than  that  of  the  dorsal ;  the 

distance  from  the  caudal  equals  that  of  the  latter.  All  three  margins  of 

the  caudal  are  slightly  arched ;  the  length  of  the  fin  is  about  f  of  that 

of  the  head*    The  pectorals  are  broad ;  the  posterior  margin  is  a  little 

rounded ;  the  first  upper  ray,  the  longest,  is  contained  2^  times  in  the 

head*    The  very  fine  hair-like  lateral  line  appears  to  commence  from 

behind  the  occiput ;  at  first  it  follows  closely  the  profile  of  the  back,  when 

it  descends  obliquely  to  opposite  the  last  dorsal  ray,  and  then  continues 

in  the  middle  of  the  tail  to  the  caudal.    The  abdominal  keel  is  so  little 

raised  as  scarcely  to  deserve  the  name ;  it  commences  behind  the  throat 

-ttnd  rises  in  a  low  arch  towards  the  pectoral  fin,  from  whence  it  obliquely 

descends  to  a  little  in  front  of  the  anal,  and  follows  the  profile  of  the 

abdomen  to  the  lower  part  of  the  root  of  the  caudal.    The  spines  are 

short  and  not  very  strong,  but  crowded  ;  above  they  commence  from 

between  the  nostrils  and  terminate  a  little  in  front  of  the  dorsal ;  the 
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opercles,  except  the  posterior  part  of  the  operde,  and  the  abdomcii  to  t 
little  in  front  of  the  anus,  are  spinous  ;  but  the  cheeks,  lips,  throat  and 
the  posterior  part  of  the  body,  from  between  the  anns  and  dmsal,  sr 
naked.    A  single  individual  was  observed  at  Pinang  in  January  1844. 

Tbtrodon   DI88UTIDEN89  Cantor. 
Russell,  XXV.  II.  Kappa,  (Young J 

Crown  and  sides  of  the  head  and  back  satin  reddish  brown  with  pur- 
ple reflections,  lighter  on  the  sides  of  the  body,  minutd j  dotted  with 
reddish  brown ;  back  and  sides  with  nnmerous  large  ronnded  spots,  duk 
brownish  or  olive  white ;  three  or  four  blackish  browm  vertical  baadsi 
indistinct  and  spotted  like  the  rest,  viz.  one  between  the  eyes,  a  seeoad 
behind  the  pectorals,  surrounding  the  gill-opening ;  a  third,  not  coa- 
stant,  between  the  latter  and  the  dorsal  ^  a  fourth  from  the  base  of  tk 
dorsal;  abdomen  milk*white;  the  indistinct  abdominal  keelinaone 
individuals  light  yellow ;  dorsal,  pectorals  and  caudal  transparent  w]li^ 
ish  olive  minutely  dotted  with  brown ;  posterior  half  of  the  ctadil 
blackish  ;  anal  whitish.  Iris  bright  yellow,  minutely  dotted  with  bhck 
towards  the  orbital  margin. 

D  10,  C  8i,  A  8,  P  16,  Br.  V. 
.    H ABIT. ^Sea  of  Pinang. 
Coromandel. 

Total  length  :  7  inch. 

The  head  is  elongated,  contained  3^  times  in  the  total  length.  Tbe 
eye  is  situated  a  little  nearer  the  muzzle  than  the  gill*opening,  vrith  iHucb 
the  lower  margin  of  the  orbit  is  nearly  on  a  level ;  the  horisontal  dianieter 
of  the  eye  is  ^  of  the  length  of  the  head ;  the  distance  between  the  anterior 
angle  of  the  orbits  equals  two  such  diameters ;  between  the  posterior 
angles  it  is  2^.  A  little  in  front  of  the  anterior  angle  of  the  orbit  appeus 
a  single  small  aperture,  with  a  small  simple  tentacle  at  the  anterior 
margin.  The  suture  of  the  two  upper  teeth  is  not  closely  fitting  ss  m 
the  other  species,  but  a  little  open  so  as  to  display  6  or  7  small  deal>> 
culations  on  the  corresponding  margin  of  each  tooth ;  otherwise  tk 
teeth  and  tongue  are  normal.  The  rounded  dorsal  is  situated  a  littk 
behind  the  commencement  of  the  posterior  third  of  the  body,  tk 
caudal  not  included ;  the  two  first  rays  are  undivided ;  the  third  ssd 
fourth,  the  longest,  are  contained  2|  times  in  the  length  of  the  head,  of 
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which  the  extent  of  the  base  but  slightly  exceeds  i ;  the  distance  Arom 
the  caudal  is  ^  of  the  total  length.    The  anal  commences  opposite  the 
posterior  half  of  the  dorsal,  which  it  resembles  in  form  and  length, 
but  the  extent  of  the  base  is  a  little  shorter ;  the  distance  from  the 
caudal  is  contained  5^  times  in  the  .total  length.     The  three  caudal 
margins  are  slightly  convex ;  the  length  of  the  fin  is  f  of  the  head. 
The  pectorals  are  broad,  slightly  rounded,  the  lower  rays  are  but  little 
shorter  than  the  upper  which  are  contained  2f  times  in  the  length'  of 
the  head.    The  spines  are  rather  short  and  fine,  and  disposed  on  two 
separate  spots.    Above  they  cover  a  narrow  oval  spot  from  behind  the 
oodput  to  opposite  the  termination  of  the  pectorals;  laterally  they 
extend  to  within  a  vertical  distance  from  the  gilUopening  of  ^  of  the 
length  of  the  head ;  they  are  very  distant  and  so  deeply  imbedded,  as 
easily  to  escape  observation.     Below  they  commence  on  a  level  with 
the  angle  of  the  mouth,  but  opposite  the  posterior  margin  of  the  orbit, 
their  anterior  margin  is  deeply  excavated ;  the  lateral  margin  describes 
an  arch,  which  keeps  a  little  beneath  the  lower  part  of  the  root  of  the 
pectoral,  and  terminates  behind  at  some  distance  in  front  of  the  anal, 
which  is  situated  nearly  opposite  the  first  dorsal  ray.    The  spines  of 
the  anterior  half  are  crowded ;  those  of  the  posterior  distant.    Along 
the  arched  lateral  margin  of  the  spinous  spot  appears  an  indistinct 
abdominal  soft  keel,  which  afterwards  continues  straight  to  the  lower 
part  of  the  root  of  the  caudal.    The  other  parts  of  the  body  are  naked. 
No  lateral  line  is  visible*    Smaller  indiridnals  of  this  spedes  are  at 
Pinang  veiy  numerous  at  all  seasons* 

Tbtrodon   NARiTUS,  lUchardson. 

Plate  X.  (Young). 

Tetrodon  naritus,  Richardson:   IchthyoU  Voy.  Samarang,  18,  PI. 

VIII.  Figs.  i.3. 

Young,  Head  and  body  yellow  brass-coloured ;  head  above,  back 
and  upper  half  of  the  sides  minutely  dotted  with  black,  so  closely  as 
to  appear  blackish ;  fins  bright  gamboge ;  dorsal,  caudal  and  anal  each 
with  a  single  large  irregular  black  spot,  occupying  the  greater  part  of 
these  fins,  but  leaving  open  a  narrow  space  along  the  base ;  lips  whitish 
lilac.    Iris  shining  brass-coloured. 
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Adult.  Head  and  body  burnished  reddish  golden,  or  bronze ;  back 
and  upper  half  of  the  sides  paler  blackish  than  in  the  young ;  as  also 
the  spots  of  the  fins.  Iris  coloured  like  the  body»  bluish  black  towards 
the  orbit. 

D  35  or  36,  C  9f  A  28  or  29,  P  17,  Br.  V. 

Habit. — Sea  of  Pinang. 

River  Sar&wak  (Borneo). 

Total  length  ;  10  inch. 

The  general  form  is  elongated  pyriform,  laterally  compressed.    The 
profile  rises  obliquely  to  between  the  eyes,  from  which  it  is  neariy 
straight  to  the  dorsal,  when  it  greatly  slopes  towards  the  candaL    The 
abdominal  profile  is  much  more  bulging ;  from  the  throat  to  opposite 
the  pectorals  it  descends  obliquely ;  from  thence  it  rapidly  ascends  to 
the  caudal.     The  cranial  bones  are  soldered  together  and  form  s 
smooth  helmet,  arched  from  side  to  side,  in  shape  somewhat  resembGiig 
that  of  Plotosus  albUabris^  Cut.  and  Val.    The  anterior  extremity  of 
the  helmet  is  constricted  and  divided  in  two  diverging  narrow  pomfts 
formed  by  the  anterior  frontal  bones,  which  behind  border  the  depres- 
sion containing  the  nostril.    From  thence  the  lateral  margin  is  conva 
forming  the  supraorbital  margin,  when  it  deviates  obliquely  inwards  and 
backwards,  and  terminates  on  the  side  of  the  ocdput  in  a  broad  tii- 
angular  point.    From  the  centre  of  the  posterior  margin  projects  akng 
the  back  a  narrow  occipital  crest.    The  outline  of  the  helmet  resesi- 
bles  a  broad  arrow-head  with  bifid  point.   The  distance  from  the  mode 
to  the  point  of  the  occipital  crest  equals  that  to  the  gill-opening,  which 
is  contained  3^  times  in  the  total  length.    Measured  from  the  eeotie 
between  the  anterior  two  points,  the  length  of  the  helmet  is  •}•  of  the 
total,  and  of  this  distance  the  occipital  crest  itself  is  4*     The  ejt, 
bordering  on  the  cranial  helmet  and  on  a  level  with  the  upper  part  ef 
the  gill-opening,  is  situated  in  front  of  the  centre  of  the  distance 
between  the  muzzle  and  the  gill-opening ;  the  horizontal  diameter  is  ^  of 
the  length  of  the  head.    The  distance  between  the  anterior  orlMtsl 
angles  across  the  helmet  is  1^,  between  the  posterior  2i  diameter. 
In  front  of  the  anterior  orbital  angle  appears  a  single  laq;e  nostril^  which 
is  oval,  with  a  lax  membrane,  notched  at  the  anterior  part.     The  jaws 
are  nearly  equal ;  the  teeth  and  the  tongue  normaL    The  form  of  the 
dorsal  b  broad  triangular,  with  the  posterior  part  truncated  a  litds 
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Tounded ;  the  first  ray  is  situated  nearly  in  the  centre  between  the 
muzzle  and  the  caudal ;  the  first  five  rays  are  undivided*  and  with  the 
succeeding  ones  gradually  increase  in  length  to  the  14  th  and  Idth,  which 
are  the  longest,  ^  the  length  of  the  head ;  the  extent  of  the  base  is  con- 
tained 3^  times  in  the  total  length,  of  which  latter  the  distance  from  the 
caudal  is  ^.  The  anal  commences  opposite  the  second  third  of  the 
dorsal,  which  it  resembles  in  form  ;  the  two  first  rays  are  undivided  ; 
the  10th  and  11th  rays  are  the  longest,  a  little  shorter  than  the  14th 
and  15th  dorsal.  The  extent  of  the  base  is  a  little  less  than  the  length 
of  the  head ;  the  fin  terminates  a  little  behind  the  dorsal.  The  three 
margins  of  the  caudal  are  a  little  convex  ;  the  length  slightly  exceeds  i 
of  the  head.  The  pectorals  are  broad  oval ;  their  length  is  about  i  of 
the  head.  The  spines  are  strong,  distant,  upwards  pointed  and  scarcely 
longer  than  their  two  oblique  roots.  They  are  placed  so  as  to  form  a  broad 
belty  the  superior  margins  of  which  commence  behind  the  orbit,  and  pro- 
ceed straight  to  a  Httle  behind  the  pectorals  ;  from  thence  the  posterior 
margin  encircles  the  abdomen  to  within  a  short  distance  of  the  anus, 
'which  is  situated  opposite  the  commencement  of  the  dorsal ;  the  anterior 
margin  follows  the  posterior  part  of  the  cheek  and  then  proceeds  obliquely 
forwards  behind  the  throat.  The  rest  of  the  body  is  perfectly  smooth, 
without  abdominal  keeL  During  life  the  lateral  line  is  very  indistinct. 
On  the  vertex  and  the  cheeks  appear  several  anastomosing  lines, 
which  on  each  side  continue  in  three  undulating  lines :  one  close  to  the 
back,  a  second  in  the  middle,  and  a  third  near  the  abdomen ;  all  three 
terminate  at  the  root  of  the  caudal.  Three  individuals,  varying  from 
4}  to  10  inches  in  length,  were  observed  at  Pinang  in  February  and 
November  1844,  and  in  July  1845.  The  enlargement  of  the  upper 
and  under  interspinous  bones  of  the  tail,  described  by  Richardson, 
18  no  constant  character.  It  existed  in  none  of  those  examined  at 
Pinang,  but  one  of  them  had  an  isolated  osseous  tubercle  in  front  of 
the  anal,  another  had  a  similar  in  the  middle  of  the  left  side.  Like 
Harpochirus  punetatus  and  Platax  arthriticus  the  present  species  ap- 
pears to  have  a  tendency  to  hypertrophy  of  the  bones. 


All  the  preceding  species  of  Tetrodon  are  capable  of  inflating  the 
abdomen,  and  in  this  state,  when  taken  or  handled,  they  emit  a  grating 
sound.    They  are  also  remarkable  for  tenacity  of  life,  which  they  are 

8  N 
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capable  of  sustaining  for  aeveral  hours  after  haTing  been  taken  mit  of 
their  element.  They  have  a  peculiar  disagreeable  odour,  resembling  that 
of  Oobioidis^  which  continues  in  specimens  for  scTcral  years  preserved 
in  spirits  of  wine.  In  the  Malayan  countries  they  are  considered  higUj 
poisonougi  and  are  even  objected  to  as  manure. 


Ordo  LOPHOBRANCHII. 

Fam.  STNGNATHOID^. 

Gkn.  Syngnatbcs,  Artedi,  1738,  {Cutter,  1817.) 

Snout  tubular,  formed  by  the  prolongation  of  the  ethmoid,  Tomcr, 
tympanals,  pre-opercles,  sub«opercles,  &c.,  and  terminated  by  an  ordisa- 
ry  mouth)  yertically  cleft  on  the  extremity  of  the  snout ;  respirstaiy 
aperture  near  the  nape ;  ventrals  none ;  body  elongated,  thin,  differing 
but  little  in  diameter  throughout  its  whole  length. 

A*  Without  anal. 

Syngnathus  penicillus.  Cantor. 

Head  and  body  pale  greenish  brown,  minutely  dotted  with  brown  ob 
the  sides ;  in  the  middle  of  each  ring  of  the  body  a  horizontal,  OTal,  cretB- 
coloured  spot,  beneath  edged  with  black ;  on  each  side  of  the  abdooa 
an  indistinct  cream-coloured  dot ;  pectorals,  dorsal  and  the  membrsiKMs 
sac  hyaline,  the  latter  minutely  dotted  with  pale  brown  ;  candsl  layi 
blackish,  with  hyaline  points.     Iris  and  the  circular  pupil  black. 

D  22,  C  6,  P  18.    Br.  ?    Rings  of  the  body  18,  of  the  tail  35. 

Total  lbngth  :  3f  inch. 

HABiT.-^jS)«a  of  Pinang. 

The  length  of  the  head  is  contained  4^  times  in  the  total ;  the  dis- 
tance from  the  posterior  margin  of  the  orbit  to  the  gill*opening  is  }  of 
the  length  of  the  head ;  that  from  the  symphysis  of  the  lower  jaw  to  tk 
anterior  margin  of  the  orbit  is  f  of  the  length  of  the  head ;  the  diaiacls 
of  the  orbit  is  ^  of  the  head ;  the  distance  between  the  tp&  n 
less  than  their  diameter.  From  the  posterior  margin  of  the  ortit 
proceeds  a  sharp  raised  line  a  little  downwards  to  the  posterior  msigiB 
of  the  opercle ;  from  above  and  below  radiate  backwards  a  number  d 
very  fine  lines.    The  body  and  tail,  as  far  as  the  membranous  sse 
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extends,  are  hexagonal,  the  greatest  vertical  diameter  is  \  of  the  length 
of  the  head ;  the  rest  of  the  tail  is  quadrangular,  tapering,  hut  not 
terminating  in  a  point.  The  anus  is  situated  as  much  as  the  length  of 
the  snout  in  front  of  the  middle  of  the  total  length.  The  membranous 
sac  is  attached  to  the  abdominal  surface  of  the  15  anterior  caudal 
rings  ;  it  forms  a  segment  of  a  circle,  its  greatest  depth  not  exceeding 
the  diameter  of  the  eye.  The  dorsal  commences  a  little  behind  the 
anus  ;  the  length  of  the  rays  is  •{-,  the  extent  of  the  base  f  of  the  length 
of  the  head.  The  length  of  the  pectorals  equals  that  of  the  dorsal. 
The  posterior  surface  of  the  last  caudal  ring  carries  6  very  minute 
branched  rays,  which  are  placed  horizontally,  at  a  distance  from  each 
other :  one  at  each  of  the  four  angles,  and  one  from  the  middle  of  the 
lateral  margin.  This  distribution  gives  the  caudal  the  appearance  of 
a  small  brush.  A  solitary  individual  was  observed  at  Pinang  in  July 
1845.  This  species  is  readily  distinguished  from  8,  Mpici/er,  Ruppell* 
and  from  8,  gooraphoof  by  the  comparatively  longer  head. 

B.  Without  caudal. 

SyNGNATHUS    BIACVLEATUS,  Bloch. 

Syngnathus  biaculeatus,  Bloch.  Tab.  121,  Fig.  1,  2. 

Syngnathns  biaculeatus,  Bloch-Schneider,  515,  Tab.  I. 

Syngnathus  biaculeatus,  Shaw,  V.  453. 

Syngnathus  biaculeatus,  Richardson,  Report,  1845,  202. 

Head  and  body  pale  seagreen ;  abdomen  pale  ochre  or  buff ;  in  the 
middle  of  the  side  of  the  rings  of  the  body  a  large  vertically  oval  spot, 
lighter  than  the  general  colour,  edged  with  very  pale  vermilion ;  in 
some  a  few  black  dote,  scattered  along  the  sides  of  the  abdomen ;  fins 
hyaline.     Iris  pale  silvery  green,  dotted  with  brown. 

D  43  to  45,  A3,  4  or  5,  P  21  or  22,  Br.  IV  ?    Rings  of  the  body 

18,  of  the  tail  about  55. 

Total  length  :  9f  inch. 

Habit. — 8ea  of  Pinang,  Singapore,  Malayan  Peninsula, 
China  Seas,  Philippines. 

The  length  of  the  head  is  contained  a  little  less  than  b\  times  in  the 

*  Nene  Wirbelth  :  Fische,  143.  Tab.  33,  Fig.  4. 
t  Rtusell,  21,  No.  XXX.  Oooraphoo  Subbookoo,  ("  S.  typhlr,  Lin.") 
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total ;  the  distance  from  the  posterior  margin  of  the  orbit  to  the  gill- 
opening  is  nearly  i  of  the  head ;  that  from  the  symphysis  of  the  lover 
jaw  to  the  anterior  margin  of  the  orbit  exceeds  by  ^  half  the  length  of 
the  head.  The  diameter  of  the  orbit  is  4  of  the  length  of  the  head.  Tlie 
distance  across  the  forehead  is  a  little  less  than  one  diameter.  From  the 
posterior  part  of  the  supraorbital  margin  rises  a  small,  backwards  directed 
thorn,  which  like  the  rest  of  the  head  is  minutely  honey-combed.   A 
similar,  but  smaller  thorn  appears  in  the  middle  of  the  anterior  and  poi- 
terior  margin  of  the  orbit.  The  operdes  are  soldered  together,  sndwith 
numerous  backwards  radiating  lines.  The  ocdpital  crest  is  surmounted 
by  3  minute  thorns.    The  body  and  tail,  as  far  as  the  dorsal  extendiH 
are  heptagonal ;  the  rest  of  the  tail  is  quadrangular,  gradually  iMftsnog 
into  a  point.    The  greatest  vertical  diameter,  halfway  between  the 
head  and  the  dorsal,  is  about  i  of  the  length  of  the  head ;  the  gresteit 
horizontal  diameter  of  the  back  is  contained  from  6^  to  7  times  in  the 
length  of  the  head,  while  that  of  the  abdomen  varies  from  2|^  to  3  times 
in  the  head.    The  anus  is  situated  as  far  behind  the  middle  of  the 
total  length  as  }  of  the  length  of  the  snout.    The  dorsal  commenoei  oa 
the  18th  ring  of  the  body,  a  little  in  front  of  the  anus,  and  continues 
on  the  10  anterior  rings  of  the  tail ;  the  extent  of  the  base  is  one  dis- 
meter  of  the  orbit  shorter  than  the  head ;  the  dorsal  and  pectoral  ntji 
scarcely  exceed  }  of  the  diameter  of  the  orbit ;  the  anal  rays  are  aboot 
^.  Smgle  indiriduab  occur  in  the  Straits  of  Malacca  during  all  seasoos. 

Gbn.  Hippocampus,  Cuvier,  1817. 

Trunk  laterally  compressed  and  conspicuously  more  elevated  than 
the  tail ;  the  junctions  of  the  rings  are  raised  into  ridges  and  their 
salient  angles  into  spines ;  caudal  none. 

Hippocampus  mannulus.  Cantor. 

Plate  XL  Fig.  1. 

Young.  Pale  greyish  brown ;  sides  and  abdominal  surface  of  td 
pale  yellowish. 

Length  :  3|  inch. 

Older.  Pale  yellow  ochre ;  fins  hyaline ;  dorsal  with  two  loDgita- 
diual  series  of  blackish  spots.    Iris  silvery  bluish-grey. 
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Length  :  5  inch. 

D  19,  A  4,  P  1 7,  Br.  ?    Rings  of  the  body  1 1,  of  the  tail  36. 

Habit. — Sea  ofPinang. 

The  length  of  the  head  is  \  of  the  total ;  the  distance  from  the  sym- 
physis of  the  lower  jaw  to  the  nostril  is  ^  of  the  length  of  the  head,  of 
which  the  diameter  of  the  orbit  is  \.  From  the  middle  of  the  supra- 
orbital margin  rises  a  small  backwards  directed  spine ;  the  distance 
between  both  is  less  than  the  diameter  of  the  orbit.  From  the  poste- 
rior margin  of  the  orbit  radiate  numerous  lines  over  the  opercles* 
The  occiput  carries  a  crest,  surmounted  in  front  by  a  tubercle,  behind 
by  five  minute  spines  ;  at  the  root  of  the  pectorals,  and  on  each  side 
of  the  throat  appears  a  small  backwards  directed  spine.  The  body  is 
heptagonal,  its  greatest  vertical  diameter  slightly  exceeds  \  of  the 
length  of  the  head ;  the  tail  b  quadrangular,  tapering  into  a  point.  The 
anus  is  situated  nearly  in  the  middle  of  the  total  length,  and  opposite 
the  middle  of  the  dorsal.  The  latter  occupies  the  10th  and  11th  ring 
of  the  body  and  the  first  of  the  tail ;  all  three  rings  are  arched,  so  as  to 
appear  Uke  a  crest  from  which  the  dorsal  rises.  The  length  of  the 
rays  is  a  little  less  than  two  diameters  of  the  orbit ;  the  extent  of  the 
base  is  f  of  the  length  of  the  head.  The  pectorals  are  a  little  shorter 
than  the  dorsal ;  the  anal  is  about  half  the  diameter  of  the  orbit.  One 
individual  was  observed  at  Pinang  in  September  1842 ;  a  second  in 
January  1844. 

Hippocampus  comes,  Cantor. 

Plate  XI.  Fig.  2. 

Brownish  buff ;  opercles  bluish ;  round  the  orbit  a  few  ilistant  brown 
dots  ;  'fins  hyaline.  Iris  silvery  white  with  a  number  of  short  brown- 
ish lines  radiating  from  the  pupil. 

D  16,  A  4,  P  17,  Br.  ?    Rings  of  the  body,  1 1,  of  the  tail,  33. 

Total  lsnoth  :  5  inch. 

Habit. — Sea  ofPinang, 

The  length  of  the  head  slightly  exceeds  \  of  the  total ;  the  distance 
from  the  symphysis  of  the  lower  jaw  to  the  nostril  is  | ;  the  diameter 
of  the  orbit  is  \  of  the  length  of  the  head.  All  the  spines  of  the  sali- 
ent angles  are  surmounted  by  oval  or  rounded  tubercles.  On  the  fore- 
head between  the  eyes  appears  a  single  spine ;  on  each  supraorbital 


* . 
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margin  a  similar,  and  between  the  two  a  pair  of  smaller  ones  ;  single 
ones  also  appear  at  the  anterior  and  posterior  margin  of  the  orbit,  and 
a  pair  a  little  beneath  the  lower  margin.  The  occipital  crest  is  sur- 
mounted by  three  spines,  behind  which  rise  five  smaller  ones  forming 
a  claster  like  a  coronet.  At  the  root  of  the  pectorals  appear  two,  and 
a  pair  on  each  side  of  the  throat.  Over  the  operdes  radiate  some  fine 
Unes.  The  body  b  heptagonal ;  its  greatest  rertical  diameter  slightly 
exceeds  the  length  of  the  snout  to  the  nostrils.  The  tafl  is  quadran- 
gular, tapering  into  a  point.  The  anus  is  situated  nearly  in  the  middle 
of  the  total  length,  opposite  the  posterior  third  of  the  dorsal.  The 
latter  occupies  the  10th  and  1 1th  ring  of  the  body  and  the  first  caudal ; 
the  length  of  the  rays  is  1^  diameter  of  th^  orbit,  the  extent  of  the  base 
is  contained  about  3^  times  in  the  length  of  the  head.  The  pectoris 
are  a  little  shorter  than  the  dorsal,  and  the  anal  is  the  shortest  of  aH 
A  single  indiridual  occurred  at  Pinang  in  August  1844. 
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SuBCLAssis :  SELACHII. 

Ordo  :  PLAGIOSTOMI. 

SuBORDO :   SQUALL 

Fam.  SCYLLIOIDiB. 

Gen.  Scyllium,  (Cuvier,  1829 J  M&Uer  und  Henle,  1841. 

Anterior  dorsal  between  the  ventrals  and  anal ;  posterior  between  the 
anal  and  caudal ;  spiracles  immediately  behind  the  eyes ;  gill-openings 
equidistant :  both  posterior  ones  immediately  above  the  pectorals  ;  snout 
short,  blunt ;  nostrils  near  the  mouth,  in  some  continued  in  a  fissure 
to  the  margin  of  the  upper  lip ;  superior  nasal  valres  covering  the 
nostrils,  so  as  generally  to  leave  but  a  small  rounded  aperture  at  the 
external  margin ;  nasal  valves  either  separated  by  a  larger  or  smaller 
piece  soldered  between  their  centre,  or  both  united ;  in  some  in  the 
middle  of  the  external  surface  a  projection,  which  occasionally  extends 
beyond  the  lower  margin  of  the  valve  ;  in  others  at  the  inferior  margin 
of  the  nostril  a  smaller  valve  covered  by  the  larger ;  mouth  arched ; 
teeth  with  a  central  point  and  one  or  two  on  each  side ;  several  species 
with  the  ventral  fins  united  over  the  male  appendages ;  scales  trifid  ; 
ova  resembling  those  of  the  Rays. 

SCYLLIUM    MACULATtTH,    MullCT  Und   Heulc. 

Scyllium  marmoratum,  Bennett :  Life  of  Raffles,  693 1 
(Icon.)  Scyllium  maculatum.  Gray :  111,  Ind.  Zool.  L  PL  98»  Fig.  1. 
Sc^^um  maculatum,  Miiller  und  Henle:   Plagiostomen  5, 

Taf. 
Scyllium  maculatum,  Richardson:  Report,  1845,  193. 
pToung  male.)  Ground-colour  of  the  back  white,  of  the  sides,  ver- 
tical fins  and  upper  surface  of  horizontal  fins  light  slate^blue,  with  nu- 
merous confluent  rounded  spots,  of  snuff  colour,  forming  a  kind  of  net- 
work ;  near  the  apex  of  the  two  dorsal- ,  of  the  caudal-  and  anal  fins  a 
transversal  snuff-coloured  band ;  abdomen,  lower  surface  of  pectorals  and 
ventrals  and  the  male  appendages  bluish  white.  Iris  silvery  slate-blue ; 
pupil  obliquely  linear,  black. 
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Habit. — Sea  of  Singapore, 

Indian  Ocean,  China  Sea,  Canton. 

Total  length  :  1  foot  7  inch. 

The  anterior  dorsal  is  situated  midway  between  the  apex  of  the 
snout  and  that  of  the  caudal ;  it  commences  opposite  the  tenninatkm 
of  the  ventrals.  The  posterior  dorsal  commences  at  an  equal  dist-ancc 
from  the  root  of  the  veutrals  and  the  apex  of  the  caudal.  The  aoal  fin 
commences  a  little  in  front  of  the  posterior  dorsal,  but  it  terminates 
before  reaching  the  middle  of  that  fin.  The  scales  are  trifid,  with  a 
central,  flat,  pointed  keel,  and  with  a  minute  point  on  each  side.  In 
time  the  scales  become  worn  and  subrhombic. 

A  single  young  male  was  taken  at  Singapore  in  May  1840.  Eacii 
male  appendage  measured  2f  inch  in  length. 

Gen.  Chiloscyllium,  Muller  und  Henle,  1837. 

Snout  blunt ;  nostrils  extending  to  the  mouth ;  nasal  valves  separated, 
each  carrying  a  filament ;  at  the  external  margin  of  each  nostril  a  con- 
siderable hem-like  valve,  which  continues  towards  the  upper  fold  of  the 
angle  of  the  mouth  ;  under  lip  skinny,  broad,  separated  from  the  throat 
by  a  transverse  furrow  ;  mouth  slightly  arched ;  teeth  pointed,  with 
one  or  two  smaller  points  on  each  side ;  spiracles  behind  and  below  the 
eyes ;  at  the  posterior  margin  of  each  spiracle  a  projecting  taberde ; 
fourth  and  fifth  gill-opening  near  each  other ;  dorsal  fins  placed  in 
front  of  anal ;  the  anterior  dorsal  behind  the  ventrals  ;  pectorals  and 
ventrals  rounded,  as  also  the  anal  and  caudal ;  the  anal,  without  ante- 
rior angle,  is  arched  downwards,  terminating  behind  in  a  point ;  lower 
margin  of  the  caudal  convex. 

Chiloscyllium   plagiosum,  (Bennett.) 

Russell,  XYI.  Bokee  Sorrah  (Young.) 
Russell,  Ra  Sorrah,  page  10  (Adult,) 
Scyllium  freycineti,  Quoy  et  Gaimard.  Freyc.  1 92  ?  (Young  I) 
Scyllium  plagiosum,  Bennett :  Life  of  Raffles,  693.  (Young.) 
(Icon.)  Scyllium  ornatum.  Gray :  III.  Ind.  Zool.  I.  PI.  98,  Rg.  2. 

(Ywng,) 
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Chiloscjllium  plagiosum,  Miiller  und  Henle,   18  {Young,)* 
Chiloscyliium  plagiosum,   Var    1^   Muller^nnd  Henle,    18* 

(Young,) 
Chiloscylliam  plagiosum,  Var    2,  Miiller  uad   Henle,    18. 

{Young,) 
Russell :  p.  10>  "  Vielleicht  eine  Varietat,'*  Miiller  und  Henle, 

20.  {Adult.) 
Chiloscyliium  plagiosum,  Bicbardson :  Report,  1845,  194. 
Yu  tokay  of  the  Malays. 
{Newborn  and  very  young.)     Ground-colour  above  white  or  buiF, 
with  numerous  black  transverse  bands,  preponderating  over  the  ground- 
colour, which  appears  on  the  head  and  back  like  transverse  buff  bands, 
each  with  a  transversal  brown  line  in  the  centre.  On  the  sides  and  fins 
the  ground*colour  is  reduced  to  a  number  of  rounded  spots,  each  with 
ft  central  brown  dot.     Lower  surface  of  the  body  and  horizontal  fins 
wbitish,  of  the  tail  pale  blackish.   Iris  black,  with  a  silvery  line  border- 
ing the  black  pupil,  which  is  linear  and  ascending  obliquely  backwards, 
ToTAi.  LENGTH :  4  to  6^  iuch. 

{Older,)  Ground-colour  ash-grey  or  Isabella  coloured,  with  (11,  12 
or  13)  pale  brownish  black  transverse  bands,  broad  on  the  back,  nar- 
rower on  the  sides  ;  the  margins  darker  than  the  bands,  or  with  dis* 
taut  dark  dots;  fins  with  dark  and  light  spots;  abdominal  surface 
whitish.  Iris  silvery  ash-grey  or  Isabella  coloured.  (Russell,  XVI.» 
Bokee  Sorrah, — Scyllium  plagtosum,  Bennett. — Far,  1,  MuUer  und 
Henle.) 

Or: 
Ground-colour  ash-grey  or  nankin  yellow  with  transverse  brownish 
bands  edged  with  black  ;  within  the  bands  double  transverse  rows  of 
black  dots ;  single  such  between  the  bands ;  on  the  sides  and  fins 
black  rings,  each  with  a  central  black  spot.  {Scyllium  ornatum.  Gray* 
— Far,  2,  Miiller  und  Henle. — Chiloscyliium  plagiosum,  Richardson. — ) 
Total  length  :  7f  to  14f  inch. 

*  Var.  3  and  Var.  4,  Muller  and  Henle,  are  founded  upon  two  nnpublished  draw, 
ingt  of  General  Hardwicke.  Both  have  evidently  been  taken  from  specimens  in 
the  infantile  livery,  and  are  no  more  constant  Varieties  than  Var.  2  and  3  of  M.M. 
MCdler  and  Henle. 

8  o 
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{Adult.)  Aboye  unifonnlj  ash-coloured  or  yellowish  fiprey ;  whitish 
beneath.  Iris  sihrery,  of  the  ground  colour.  {Ra  Sorrah^  Russel— 
•*  Fielleieht  eine  Farietat,'*  Muller  und  Henle.— ) 

Total  length  :  1  ft.  5  inch  to  2  ft.  4  inch. 

Habit. — Seas  of  Pinang^  Malayan  Penifieulaf  Singapore, 

Indian  Ocean,  Seas  of  China  and  Japan  (Riehardsofi)f 
Coasts  of  Brazil  (M.  und  H.) 

The  anterior  dorsal  fin  commences  immediately  abore  the  tennim- 
tion  of  the  ventrals ;  the  posterior  dorsal  commences  as  far  ftoiD  tbe 
anal  as  the  extent  of  its  own  base.  In  young  individuals  the  scales  an 
narrow  lanceolate  and  keeled ;  in  the  adult  they  are  tetragonal  or  fob" 
rhombic,  with  a  polished,  not  keeled,  surface.  In  the  young  fish  appein 
along  the  centre  of  the  back  a  keel  composed  of  scales  larger  than  the 
rest ;  on  each  side,  a  little  below  the  central  keel  appears  a  sioulir, 
which  borders  the  upper  third  of  the  side.  From  the  root  of  the  fea- 
tral  fins  to  the  commencement  of  the  anal  appears  on  each  side  a  thU 
keel,  which  separates  the  sides  from  the  abdomen.  With  age  tiie 
dorsal  keel  becomes  indistinct,  but  the  others  appear  to  Tanish.  Is 
young  individuals  the  male  appendages  do  not  extend  beyond  the  ante- 
rior half  of  the  inner  margin  of  the  ventral  fins ;  in  mature  age  their 
length  is  double  that  of  the  inner  margin  of  the  Tcntrals.  The  livery 
of  the  newborn  and  mature  individuals  is  as  constant  as  that  of  the 
intermediate  age  is  liable  to  variations.  The  latter,  which  are  but  tiaa- 
sitory  garbs,  have  been  described  as  constant  and  distinct  Varieties  bj 
M.  M.  Miiller  und  Henle.  Russell  is  the  only  observer  who  described 
the  mature  fish.  There  appears,  however,  to  exist  a  constant  Yanetr, 
which  is  above  of  a  uniform  golden  bronze  colour,  paler  beneath,  with 
reddish  golden  fins  and  with  the  iris  of  burnished  gold.  This  Varietj 
is  rarely  seen  in  the  Straits  of  Malacca,  at  Madras,*  and  in  the  Bar  of 
Bengal,  as  far  as  the  21st  degree.  In  the  Straits  of  Malacca  the  species 
is  at  all  seasons  excessively  numerous. 


*  Walter  Elliot,  Esqaire,  possesses  an  adult   male  of  this  Varietj, 
2  ft.  2f  inch  in  length. 
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Gen.  Ginglymostoma,  Muller  und  Henle,  1837. 
(Nebrius,*  Bilppell,)  1837. 

Snoat  blunt ;  noBtrils  extending  to  the  mouthy  with  a  short  yalye  at 
the  internal  margin,  from  which  proceeds  a  long  cirms  extending  to  the 
month  ;  a  second  short  valve  at  the  external  mai^n  of  the  nostrils ; 
month  convex ;  the  folds  of  the  angle  of  the  mouth  divided  by  a  deep 
fissnre  in  an  upper  and  lower  fold ;  the  internal  extremity  of  the  lower 
fold  separated  from  the  skin  of  the  under  lip  bj  a  more  or  less  deep, 
vertical  furrow ;  teeth  very  numerous,  upwards  of  ten  close  series,  their 
base  rhomboidal,  with  a  central  conical  apex,  with  two  to  four  gradually 
decreasing  blunt  points  on  each  side ;  the  fifth  branchial  opening 
almost  hidden  in  the  fourth ;  both  situated  above  the  pectoral  fins ; 
spiracles  very  minute,  immediately  behind  the  eyes ;  anterior  dorsal  fin 
opposite  the  ventrals ;  posterior  dorsal  partly  in  front  of,  partly  opposite 
the  commencement  of  the  anal ;  the  latter  fin  nearer  the  caudal  than 
the  ventrals,  yet  not  immediately  in  front  of  the  caudal ;  the  latter 
with  a  trace  of  an  inferior  lobe ;  pectoral  fins  longer  than  in  the  rest  of 
SeyllioidcB, 

GiNGLYMOSTOMA    CONCOLOR,  (Riippell.) 

NebriuB  concolor,  Ruppell,  Neue  Wirbelth,  61,  Taf.  17,  Fig.  1. 

Ruppell,  Chondropt :  2,  Taf.  1 7,  Fig.  2. 
Ginglymostoma  concolor,  Muller  und  Henle,  22,  Taf. 

Young,  Light  brownish  buff.  Iris  silvery  light  grey  ;  pupil  linear, 
oblique. 

llAMiT,*^Sea  of  Pinang. 

Indian  Ocean,  Massauah  (Red  Sea). 

Total  length  :  2  ft.  5  inch. 

The  anterior  dorsal  fin  commences  a  little  behind  the  origin  of  the 
ventrals,  but  extends  farther  back  than  the  termination  of  the  latter. 
The  posterior  dorsal  commencea  a  little  in  front  of  the  anal  and  termi*- 
nates  a  little  in  front  of  the  termination  of  the  latter  fin.  The  scales 
are  broad  lanceolate  or  sub-rhombic  with  an  indistinct  central  tubercle. 
The  denticulations  of  the  posterior  margins  are  very  indistinct,  and  the 
scales  which  are  worn  down  have  a  polished  granular  appearance.  In 
the  upper  jaw  appear  but  three,  in  the  lower  four  series  of  teeth,  the 

*  Pre-oceapied  by  Nebria,  Latreille,  1802  {CoUopt.) 

8  o  2 
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central  apex  of  which  scarcely  exceeds  the  lateral  points  which  gradaallj 
decrease.  During  life  the  fish  carries  the  tail  much  more  erect  thu 
is  represented  in  the  figures  of  M.  M.  Riippell,  Muller  and  Heole. 
The  length  of  the  male  appendages  is  less  than  one-half  of  the  ianer 
margin  of  the  ventral  fins.  During  life  this  species  is  distingaished  bj 
its  beautiful  light  tint  and  by  its  proportions.  A  solitary  young  mak 
was  taken  at  Pinang  in  March  1845.  It  lived  for  about  two  hoars  in  the 
air*  The  stomach  contained  remains  of  small  Crustacea.  The  length 
of  the  intestinal  canal  slightly  exceeded  ^  of  the  total  length  of  the  fisL 

6en.  Stegostoma,  Muller  und  Henle^  1837. 

Mouth  transverse  and  narrow  ;  at  the  upper  and  lower  jaw  the  int^ 
guments  form  two  flattened  rims,  which  carry  the  teeth ;  the  latter 
exhibit  tripartite  laminae ;  the  centrepiece  between  the  nasal  valres  is 
much  broader  than  the  valves  themselves^  and  forms  a  transverse  tbid[ 
rim  over  the  mouth,  which  above  and  in  front  can  be  covered  bj  this 
rim.  The  latter  has  a  rounded  free  margin  in  which  unite  the  anterior 
and  posterior  surfaces ;  the  posterior,  generally  hidden,  surface  is  scalj 
like  the  rest.  The  nasal  valves  are  reduced  to  skinny  hems  which 
laterally  enclose  the  central  rim.  The  nasal  valves  terminate  in  i 
strong  cirrus.  The  lower  margin  of  the  nostril  has  no  valve.  The 
folds  of  the  angle  of  the  mouth  are  short ;  the  fossets  deep.  TIk 
head  is  highly  arched  and  rounded.  The  cleft  between  the  eyelids  is 
very  small,  transversely  oval,  with  sharp  margins.  The  spiracles  are 
vertical  fissures  behind  the  eye.  The  fifth  branchial  opening  is  hid  in  the 
fourth  ;  the  third,  fourth  and  fifth  appear  immediately  above  the  pectoni 
fins.  The  anterior  dorsal  is  placed  opposite  the  ventral  fins,  l»t 
extends  somewhat  in  advance ;  the  posterior  dorsal  is  placed  between  the 
ventrals  and  the  anal.  The  latter  is  placed  immediately  in  front  of  the 
caudal.  The  latter  is  nearly  throughout  of  uniform  height,  with  the 
usual  incision  before  the  apex,  and  it  is  proportionally  very  elongated. 

Stegostoma   fasciatum,  (Bloch.) 

Seba:  Thes.  III.  105,  Tab.  34,  No.  1. 

Gronov.  Mus.  I.  82,  No.  136.— Zoophyl.  34,  No.  147. 

Le  tigre,  Brouss.  658. 

Squalus  fasciatus,  Bloch.  113. 

Squalus  tigrinus,  Linn6 :  Syst.  1493.     {Young.) 
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Squalus  longicaudus,  Ibid.  1496. 
Zebra  Shark,  Shaw :  Nat.  Misc.  434. 
Squale  tigre,  Lac^p^de,  I.  249. 

Squalus  fasciatus,  Shaw:  V.  148.  PI.  148.     (Newborn,) 
Squalus  fasciatus,  Bloch-Schn.  130. 
Russell :  XVIII.  Poollee  Makum.    (Newborn.) 
La  roussette  tigrde.  Diet,  des  Sc.  Nat.  No.  33,  Fig.  2. 
Scjllium  heptagonnm,  Biippell:  Neue  Wirb.  61,  Tab.  17,  Fig.  1. 

(Younff,) 
Scjllium  heptagonum,  Riippell:  Chondropt.  1.  Tab.  17.  Fig.  1. 
Stegostoma  fasciatum,  Muller  und  Henle,  24,  Taf.    (Young)^ 
Stegostoma  fasciatum,  Var»  I,  Miiller  uud  Henle,  25.    (Young,) 
Stegostoma  fasciatum,  Yar.  2,  Muller  und  Henle,  25.    (Young,) 
Stegostoma  fasciatum,  Var.  3,  Muller  und  Henle,  25.    (Matured) 
Stegostoma  carinatum,  Bljth :  Joum.  As.  Soc.  XVI.  725,  PL  XXV. 

bis,  Fig.  1.     (Young.) 

Yu  t6kaj  of  the  Malays. 

(Newborn  and  very  young,)  Ground-colour  above  yellowish  white 
with  numerous  broad  black  transverse  bands,  preponderating  over  the 
ground-colour,  which  on  the  head  and  fins  is  reduced  to  single  rounded 
or  oval  spots ;  lower  surface  of  the  body  and  horizontal  fins  yellowish 
white.  Iris  black  with  a  silvery  line  bordering  the  black  linear  pupil, 
which  ascends  obliquely  backwards.  (Russell,  XVIII.  Poollee  Makum. 
^•^Var.  1,  Muller  und  Henle). — Total  length  :   12  to  13  inch. 

(Older.)  Ground-colour  reddish-  or  brownish  yellow,  more  con- 
spicuous than  in  the  newborn,  particularly  on  the  fins,  where  the  brown 
colour  is  broken  up  into  numerous  rounded  spots,  (on  the  pectoral  fins 
one  or  two  large  rings,  with  a  central  spot ;)  transversal  bands  reddish 
brown,  with  broad  snuff-coloured  or  black  margins ;  in  some  the  bands 
of  the  head  and  body  with  numerous  dark  brown  rounded  spots.  Iris 
like  the  ground-colour,  but  silvery.  (Var.  2,  Muller  und  Henle. — ) 
Total  length  :  1  ft.  10  to  3  ft. 

(Mature  ?  Adult  ?)  Ground-colour  whitish  brown ;  head  from 
behind  the  eyes,  body  and  fins  with  numerous  snuff-coloured  rounded 
spots,  which  are  somewhat  indistinct  on  the  fins.  (Scyllium  hepta^ 
gonuniy  Riippell. — Var,  3,  Muller  und  Henle. — Stegostoma  carinatum^ 
Blytb. — )  Total  length  :  3  ft.  to  5  ft.  7  inch. 


1380  Catalogue  of  Malayan  Fuhes.  [Die. 

Habit. — Sea  of  Pinang. 

Indian  Ocean,  Bay  of  Bengal,  Jeddah,  (Red  Sea.) 

All  the  descriptions  of  this  species  hare  been  taken  from  young 
individuals.  According  to  Gmelin  it  attains  a  length  of  aboat  15  ft. 
The  largest  specimen  quoted  above  is  a  female,  collected  at  Madras  by 
W.  Elliot,  Esq.  The  length  of  the  body  is  2  ft.,  of  the  tail  3  ft.  7 
inch,  the  proportion  of  the  latter  is  therefore  less  than  in  younger 
individuals,  where  the  tail  forms  f  of  the  total  length.  The  acales  are 
rhombic,  with  a  strong  central  keel  and  with  2  to  6  denticolations  oo 
each  of  the  two  anterior  margins.  In  smaller  individuals  the  scales 
are  broad  lanceolate,  the  central  keel  terminating  in  a  sharp  point,  bat 
the  posterior  margins  are  either  not  at  all,  or  indbtinctly  denticulated. 
With  age  the  seven  raised  keels  become  more  distinct.  Mr.  Elliot  has 
observed  this  species  frequenting  the  shoals  off  the  coast  of  Madras 
feeding  on  Molluscs.  The  stomach  of  several,  dissected  by  him,  cod- 
tained  large  quantities  of  molluscous  bodies,  many  of  which  with  the 
opercula  of  different  species  of  Turhinidm  attached.  In  a  single  young 
female,  taken  at  Finang  in  August  1845,  the  stomach  contained 
remains  of  small  Crustacea,  Gmelin  describes  this  species  as  feeding 
on  Crustacea  and  Testacea.  In  a  young  individual  3  ft.  in  length, 
the  male  appendages  did  not  exceed  one  half  of  the  internal  mazgins 
of  the  ventral  fins.  The  Varieties,  described  by  M.  M.  Muller  and 
Henle^  are  but  individual  variations  of  the  infantile  hvery. 

Fam.  NYCTITANTIDiE. 

A,  without  spiracles. 

Gen.  Carcharias,  {Rqfinesque,  1810,)  MUller  und  Henle,  1841. 

Snout  flattened,  more  or  less  ronnded,  moderately  long.  Nostrib 
in  the  centre  between  the  mouth  and  the  point  of  the  snout,  or  nearer 
the  month,  at  the  lateral  margin  of  the  snout.  Labial  cartilage  very 
minute  or  absent.  Ovary  of  the  embryo  communicating  with  a  kind 
of  uterine  placenta  by  means  of  plaited  folds.  Oviduct  either  smooth 
or  fluccnlent. 

8uB  Gen.  Scoliodon,  Mailer  und  Henle,  1837. 

Teeth  of  upper  and  lower  jaw  similar,  but  in  the  upper  jaw  appears 
an  odd  central  tooth,  trenchant,  with  the  point  directed  outwards,  bat 
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not  denticulated.  The  external  part  of  the  base  forms  a  blant  protu- 
berance^  without  or  with  a  slight  notch.  Posterior  dorsal  fin  placed 
either  immediatelj  opposite  the  anal,  or  above  the  posterior  extremitj 
of  the  latter.  A  distinct  caudal  groove  above  and  beneath.  Scales 
minutCj  tricarinate.     Oviduct  of  the  embryo  flocculent* 

Carcharias  (Scoliodon)  acuttjs,  Ruppell. 

Carcharias  acutus,  Ruppell :  Chondropt.  5,  Tab.  18,  Fig.  4. 

Carcharias  (Scoliodon)  acntus,  M.  u.  H.  29. 

Carcharias  (Scoliodon)  acutus,  Richardson :  Rep.  1845,  194. 

Yu  of  the  Malays. 

Head  above,  back,  sides  and  fins  lead-grey,  or  light  bluish  grey  ; 
beneath  white.  Iris  light  blue  silvery,  with  a  narrow  silvery  line  bor- 
dering the  black  linear  pupil. 

Habit  : — Sea  of  Finanff,  Singapore^  Malayan  Peninsula. 
Indian  Ocean,  Red  Sea,  Java,  China  Seas. 

Total  length  :  3  fit. 

The  anterior  dorsal  fin  is  situated  a  little  nearer  the  pectorals  than 
tbe  ventrals  ;  the  upper  and  posterior  margin  join  in  a  narrow  elongat- 
ed point.  The  posterior  dorsal  commences  opposite  the  posterior  half 
of  the  base  of  the  anal ;  both  terminate  in  elongated  points.  The  dis- 
tance between  the  commencement  of  the  ventrals  and  that  of  the  ante- 
rior dorsal  equals  the  distance  from  the  commencement  of  the  ventrals 
to  that  of  the  posterior  dorsal  fin.  The  fifth  gill-opening  is  situated 
above  the  commencement  of  the  pectorals.  The  scales  are  minute 
rounded,  and  with  five,  four  or  three  keels.  In  young  individuals  the 
odd  central  tooth  is  considerably  smaller  than  the  rest.  Single  indivi- 
duals occur  during  all  seasons  in  the  Straits  of  Malacca. 

Sub  Gen.  Prion  ace,*  Cantor, 

{Equivalent  to  Prionodon,  Miiller  und  Ilenle,  1841.) 
Teeth  of  either  upper  jaw,  or  of  both  jaws,  finely  denticulated  on 
both  sides,  oblique  or  straight,' trigonal,  or  with  a  small  apex  on  a 
broad  base.     In  the  upper  jaw  almost  invariably  an  odd  central  tooth. 

Oviduct  of  the  embryd  smooth,  not  flocculent. 

■'■  ■  ■  ^ 

*  tIpUgy,  Mw,  iucii,  edge. — Substituted  for  Prionodon,  pre-occupied  by  Prionodon, 
Horsfield,  1823,  (Mam.)  The  characters  given  are  those  of  M.  M.  MuUer  and 
Henle. 
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Carcharias  (Prionace)  melanofterus,  Qnoj  et  Gaimard. 

Squalus  carcharias  minor,  Forskal :  Descr.  20. 

Squale  requin,  Lac^p.  V.  169,  Tab.  8,  Fig,  1. 

Carcharias   melanopterus,  Quoj  et  Gaim.  Freydn.  Voy.   PL  43, 

Fig.  1,  2. 
Squalus  ustus,  Cuv.  R.  A.  II.  388  (*)• 

Squalus  spallanzanii,  Lesueur:  Joum.  Acad.  Philad.  II.  P.  2,  351. 
Carcharias  melanopterus,  Bennett :  Life  of  Raffles,  693. 
Carcharias  melanopterus,  Riippell :  Chondropt.  3. 
Carcharias  (Prionodon)  melanopterus,  M.  u.  H.  43,  Taf.  (Teeth.) 
Carcharias  melanopterus,  Temm.  et  Schl.  Faun.  Japoo. 
Carcharias   (Prionodon)    melanopterus,    Richardson:    Rep.  1845, 

194.  317. 
Carcharias  (Prionodon)  melanopterus,  Bleeker :  Verh.  Datar.  Gren.  6. 

Head  above,  back,  sides  and  fins  lead-grey,  or  light  bluish  grey ; 
anterior  margins  of  the  fins,  (all  the  margins  of  the  caudal,)  and  point 
of  the  pectorals  bluish  black ;  beneath  white.  Iris  silvery  grey  with 
a  blackish  line  bordering  the  vertically  oval  pupil. 

Habit  : — Straits  of  Malacca. 

Red  Sea,  Waigiou,  New  Holland,  Timor,  Java,  Sumatra, 
Madura,  China  Sea,  Japan. 

Total  length  :  3  ft. 

In  young  individuals  the  teeth  of  the  upper  jaws  have  denticulated 
margins,  but  in  the  adult  they  are  denticulated  in  both  jaws.  The 
teeth  of  the  lower  jaw  are  smaller  and  narrower  than  those  of  the 
upper.  The  anterior  dorsal  fin  commences  a  little  behind  the  termint- 
tion  of  the  pectorals  ;  the  posterior  commences  a  little  in  front  of  the 
anal  and  extends  to  the  posterior  third  of  the  latter  fin.  '  The  points 
of  all  three  are  but  moderately  elongated.  The  ventrals  commence  at 
the  posterior  third  of  the  distance  between  the  commencement  of  the 
pectorals  and  the  anal.  The  male  appendages  are  shorter  than  the 
internal  margin  of  the  ventrals.  The  fourth  and  fifth  branchial  open- 
ings are  situated  above  the  pectorals.  The  snout  is  short  and  rounded 
in  some,  moderately  elongated  and  pointed  in  others.  The  scales  are 
minute,  with  from  three  to  five  keels.  Single  individuals  occur  at  all 
seasons  in  the  Straits  of  Malacca. 


1849.]  Catalogue  of  Malayan  FMes.  1 383 

Gen.  Sphyrna,  (Rafinesque^  1810^»  Muller  und  Henle,  1841. 

(Zygasna^  Cuvier,  1817.) 

The  anterior  part  of  the  head  broad,  flattened  and  laterally  elon- 
gated ;  nostrils  situated  at  the  anterior  margin ;  eyes  at  the  lateral 
'  margins.  Nasal  valve  a  small  triangular  lobe  at  the  internal  margin  of 
the  nostril.  No  labial  cartilage.  Teeth  of  both  jaws  similar,  resembling 
outwards  pointing  flattened  pyramids,  either  trenchant  or  denticulated, 
with  a  section  at  the  external  margin  of  the  base ;  central  teeth  in  both 
jaws.  Anterior  dorsal  nearer  the  pectorals  than  the  ventrals ;  posterior 
dorsal  smaller  than  the  anterior,  opposite  the  anal ;  incision  of  the 
caudal  fin  distinct.  Oviduct  of  the  embryos  flocculent ;  ovary  not 
attached  to  the  walls  of  the  uterus.  * 

Sphyrna  zygaena,  (Linn^.) 

Libella,  Belon,  61. 

Zygaena,  Rondelet,  389. 

Geaner,  Fol.  LXXXII. 

LibelU,  Salviani,  121,  Tab.  40. 

Aldrov.  408. 

Jonstou,  Tab.  VII.  Fig.  8. 

Willoughby:  B.  1. 

Ruysch :  Theatr.  Tab.  VII.  Fig.  8. 

Zyg^ne,  Dntertre :  Hist.  Nat.  II.  207. 

Zygaena  sen  Libella,  Jacob  :  Mus.  16,  Taf.  VII.  Fig.  5. 

Jochfiach,  Yaleutini :  Mus.  Taf.  XXXII.  Fig.  5. 

Zygaena,  Ray,  20,  7. 

Zygaena:  Mus.  Besler,  Tab.  XY.  Fig.  1. 

Klein:  Miss.  III.  13,  No.  I. 

Zygaena,  Linn€  :  Mus.  Ad.  Fr.  52. 

Stampella,  Sdlla :  Tab.  28,  Fig.  2. 

Squalus  zygaena,  Briinnich  :  Ichthyol.  Massil.  4,  No.  8. 

Piscis  libella,  Bonnan :  Mus.  Kirch.  Tab.  XXXVII.  Fig.  20. 

Squalus  zygaena,  Forskai :  Descr.  XVIII. 

Zyg^ne :  Duhamel :  Sect.  IX.  PI.  XXI.  F.  3-8. 

Gronov.  Mus.  I.  63,  139. — Zoophyl.  146. 

Le  Marteau,  Broussou.    No.  11. 

8  p 
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Squalus  zjgaena.  Bloch«  117. 

Martillo  de  Mar,  Bra  de  Ramon.  I.  51. 

Cornado^  Parra,  Lam.  32. 

Squalus  zygaena,  Linn6  :  Sjst.  1494. 

Squalus,  No.  4,  Browne :  Jam.  558. 

Artedi :  Gen.  Pise.  44,  7.  Sjnon.  96,  7. 

Le  Squale  marteau,  Lac^p.  I.  257. 

Le  Squale  pantouflier.  Ibid.  260,  PL  VII.  Fig.  3. 

Squalus  zjgaena,  Bl.  Schn.  131. 

Russell,  XII.  Koma  Sorra.  (Young.) 

Squalus  zygaena,  Shaw,  V.  354,  PI.  154. 

Zygaena  malleus,  Risso :  Ichth.  34,  Hist.  Nat.  III.  125. 

Sphyrna  zygaena,  Rafin :  Ind.  46. 

Squalus  zygaena,  Mitchill  :  Tr.  Lit.  and  Phil.  Soc.  New  York,  I. 


Zyg^ne  marteau :  Diet,  des  Sc.  Nat.  T.  32. 
Zygaena  malleus :  Valenciennes  :  M^m.  du  Mus.  IX.  223.  PL  XI. 

Fig.  La. b. 

Zygaena  tudes,  Val.  Ibid.  PL  XI.  Fig.  3.     (Very  young.) 
Zygaena  malleus,  Cuv.  R.  A.  II.  393. 
Zygaena  tudes,  Ibid.  394. 

Zygaena  lewisii,  Griffith :  Anim.  Kingd.  Tab.  50. 
Zygaena  malleus,  Tarrell :  II.  406. 

Zygaena  malleus.  Cantor :  Quarterly  Med.  Joura.  No.  III.  Caleotta, 

1837,  Kg.  1. 
Zygaena  tudes,  Cantor,  Ibid.   Fig.  II.  and :  Transact.  Med.  aad 
Phys.  Soc.   Calcutta :  VIII.  Pt.  2,  Appendix,  ocxj.  Fig.  Ml 
Zygaena  malleus,  Swainson  :  I.  134. 
Zygaena  malleus,  Yarreli :  Supplem.  61. 
Sphyrna  zygaena,  Bonaparte :  Faun.  Ital.  Fasc.  27. 
Zygaena  tudes,  Agassiz  :  Rechercbes  :  III.  Tab.  £.  Fig.  8,  (Teetk.) 
Sphyrna  zygaena,  Muller  und  Henle,  51* 
Sphyrna  tudes.  Ibid.  63. 

Zygaena  malleus,  De  Kay  :  Zoology  of  New  York,  IV.  362.  PL  LXU- 

Fig.  204.  (FoiBf.) 
Sphyrna  zygaena,  Richardson  :  Rep.  1845,  194. 
Sphyrna  tudes,  Bleeker :  Verhandel.  BataT.  6en4  XXII.  6. 
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Foetus*  Head  aboye,  back  sidea  and  fins  rosy  white,  with  a  greyish 
tinge  along  the  back ;  beneath  white.  Iris  silvery  light  blue ;  pnpil 
circular  black.    Total  length :  1  ft.  0|-  inch. 

Toung  and  Adult.  Body  and  fins  slate  grey ;  beneath  white.  Iris 
golden. 

Habit. — Sea  ofPinang^  Singapore^  Malayan  Penineula. 

Coasts  of  France,  English  Channel,  Mediterranean,  Atlan- 
tic, Indian  Ocean,  Bay  of  Bengal,  Java,  Madura,  China 
Seas,  Japan,  Brasilian  Coast,  Nantucket,  Cayenne,  South 
Coast  of  Australia. 

Total  length  :  10  ft.  9  inch. 

The  anterior  dorsal  commences  immediately  behind  the  termination 
of  the  pectorals ;  the  extent  of  the  base  is  considerably  less  than  f  of 
the  length  of  the  anterior  margin ;  the  upper  and  the  posterior  mar- 
gins join  in  a  narrow,  not  much  elongated  point.  The  posterior,  much 
smaller  dorsal  commences  opposite  the  root  of  the  anal,  but  terminates 
a  little  before  the  latter ;  both  fins  terminate  in  an  elongated  narrow 
point.  The  distance  from  the  commencement  of  the  ventrals  to  that 
of  the  pectorals  is  a  little  less  than  the  distance  between  the  commence- 
ment of  the  rentrals  and  that  of  the  caudal.  The  fourth  and  fifth 
branchial  openings  are  placed  above  the  commencement  of  the  pectorals. 
All  the  teeth  are  trenchant,  not  denticulated ;  those  of  the  upper  jaw 
appear  somewhat  broader  than  those  of  the  lower.  The  scales  are 
very  minute  with  five  or  six  keels.  In  the  adult  the  anterior  margin 
of  the  head  forms  a  nearly  uninterrupted  or  slightly  festooned  arch 
till  it  reaches  the  nostrils,  where  there  is  a  more  or  less  deep  notch. 
The  posterior  margin  is  nearly  parallel  to  the  anterior.  The  nostrils 
open  near  the  external  part  of  the  anterior  margin  of  the  head.  From 
the  nostrils  proceeds  a  fissure  along  the  external  third  of  the  anterior 
margin  of  the  head.  The  length  of  the  head,  from  the  angle  of  the 
mouth,  is  about  i  of  the  breadth,  or  a  straight  line  drawn  between  the 
eyes.  The  posterior  margin  of  the  head  forms  with  the  body  an  acute 
angle.  Single  individuals  occur  at  all  seasons  in  the  Straits  of  Malacca. 
The  largest  examined  was  a  female  taken  at  Pinang  in  January  1845. 
In  her  were  observed  thirty-seven  living  young,  of  which  twenty  were 
males,  seventeen  females. 

8  p  2 
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AH  were  of  the  followtng  dimensions : 

Length  of  the  head  from  the  angle  of  the  mouth, \^  iiidu 

lateral  margin  of  the  head, 1 

Distance  between  the  eyes^ 3f 

from  the  angle  of  the  mouth  to  anus, 4f 

anus  to  anal  fin, 0} 

Base  of  the  anal, 0{f 

Height  of  do, Of 

Distance  from  anal  to  caudal  fin,  0|f 

Length  of  caudal, 4 

Base  of  anterior  dorsal, 1|. 

Height  of  do 2 

Base  of  posterior  dorsal,     0| 

Height  of  do., Of 

Length  of  pectorals,    If 

Breadth  of  do.,    0^ 

Distance  between  the  nostrils,    2f 

Distance  between  the  angles  of  the  mouth,   Of 

The  foetus  or  very  young  differs  from  the  adult  in  its  more  arched 
anterior  margin  of  the  head,  and  in  the  margin  itself  being  more  fes- 
tooned. The  length  of  the  head  is  but  little  less  than  one-half  c^  the 
breadth.  From  the  nostrils  proceeds  an  almost  imperceptible  fissure 
and  there  is  no  notch  in  the  anterior  margin  above  them.  The  pos- 
terior margin  of  the  head  joins  the  body  at  a  nearly  right  angle. 
(These  are  the  distinguishing  characters  of  <iu2es,  Yal.)  The  teeth 
of  the  foetus  are  barely  perceptible  to  the  touch.  The  lateral  prs- 
cesses  of  the  head  are  membranous ;  but  in  each  appear  two  narrow 
cartilaginous  tubes,  one  containing  the  optic,  the  other  the  <d£sctonai 
nerve. 

SpHYRNA    BLOCHii,  (Valencienncs.) 

Bloch:  117. 

Zygaena  blochii,  Valenciennes ;  M^m.  du  Mus.  IX.  PL  XI.  F%.  2. 

(FoeioM.) 
Zygaena  blochii.  Gov.  R.  A.  II.  3930* 
Zygaena  blochii,  Bennet ;  Life  of  Raffles,  6S4* 


1849.] 


Cmtalojfue  of  Malayan  Fishes. 


1387 


Zygnena  ktioeps^  Cantor:  Quarterly  Med.  Joum. Calcatta,  18d7>  PL 

1,  2,  3,  (Young.) 

Zjgaena  Uochii.  Ibid.  Fig»  IV.  (Foetus)  and  Transact.  Med.  and 

Phy8.  Soc.  Calcutta,  YIII.  Pt.  II.  App.  coxi. 

Zjgaena  laticeps,  Swainson  :  I.  134^  Fig.  11^  and  II.  318. 

Zjgaena  blochii,  Yarrell :  Supplem.  64,  Fig.  3,  (Foetus.) 

Zjgaena  laticeps,  Ibid.  Fig.  4,  (Young.) 

Sphjma  blochii,  Muller  und  Henle,  54,  199.     (Young.) 

Zjgaena  blochii.  Cantor  in  Ann.  and  Mag.  of  Nat.  Hist.   1845« 

(Adult  and  Foetus.) 

Sphjma  blochii,  Bleeker :  Verhand.  Batay.  Gen.  XXII.  6. 

Head,  bodj  and  fins  above  bluish-  or  slate  grej ;  beneath  white  or 
pale  jellowish.     Iris  golden ;  pupil  circular,  black. 

Habit. — Sea  ofFinang^  Malayan  Peninsula^. Singapore. 

Baj  of  Bengal,  Sumatra,  Java,  Borneo,  Celebes,  Madura. 

ToTAi.  LKN6TH  :  4  ft.  4  inch. 

In  all  ages  the  head  is  remarkablj  broad.  The  breadth  of  the  head 
ia  not  onlj  liable  to  slight  individual  yariations,  bnt  also  to  more  consi- 
derable variations  according  to  age.  In  the  foetus  the  length  of  the 
bead,  the  distance  from  the  angle  of  the  mouth  to  the  anterior  margin 
of  the  head  is  about  ^  of  the  breadth,  or  the  distance  between  the 
lateral  margins  of  the  head  4  With  age  the  length  diminishes  to  about 
^,  which  it  has  been  found  to  be  in  the  largest  (adult  ?)  fish  jet  eza- 
inined,  a  female  4  feet  4  inch  in  length.  The  variations  will  be  per- 
ceived bj  the  following  admeasurements. 


Total  length. 


Breadth  of 

head. 
Liength  of 

do. 


4  ft.  4  in 


r3  ft.  8  in. 


2  ft.  1}  in. 
...    3^  in. 


1  ft.  9|  in. 
. .  • .  S^  in. 


2  ft.  2  ID. 


0  ft.  lOf  in. 
Hin. 


1  ft.  11  fai.  1  ft.  l|in 


0  ft.  8{  in. 
.»■  l«in 


0  ft.  6  in. 
.. ..  If  in. 


1ft.  If  in. 


Oft. 4}  in. 
....Ifin. 


A  little  more  than  the  central  third  of  the  anterior  margin  of  the 
bead  forms  a  large  slightlj  undulating  arch.  At  the  termination 
of  this  arch  appear  the  nostrils.  In  the  foetus  and  the  joung  the 
rest  of  the  anterior  margin  is  direc(|e^  backwards,  and  the  posterior 
margin  joins  the  bodj  at  an  acute  angle. .  But  in  older  individuals  the 
anterior  margin  of  the  head,  from  the  nostrils,  is  not  directed  back- 
wards, and  the  posterior  margin  joins  the  bodj  at  a  right  angle. 
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The  fins  are  placed  as  they  are  in  &  zygaena^  except  the  posterior 
dorsal  which  commences  bat  little  in  front  of  the  termination  of  the 
anal.  The  following  admeasurements  were  taken  from  the  Isrgest 
individual,  4  ft.  4  inch  in  leng;th.  She  was  a  female  captured  it 
Pinang  in  September  1844. 

Distance  between  the  nostrils,    9f  indL 

„    between  the  angles  of  the  mouth, 5|- 

She  had  eighteen  living  foetus,  of  which  seven  were  males,  elcm 
females.  The  lateral  processes  of  the  head  were  in  all  bent  baekwuds 
and  towards  the  sides  of  the  body,  so  as  to  make  the  head  resemble  a 
broad  arrow,  as  represented  by  M.  Valenciennes.  All  the  foetus  were 
of  the  following  dimensions : 

Total  length,  13^  in*. 

Length  of  the  head,   ^  • .       If 

„  lateral  margin  of  the  head, *.       0| 

Distance  between  the  eyes, 6 

from  the  angle  of  the  month  to  anus, 5 

anus  to  anal  fin, 1^ 

Base  of  anal, 0| 

Height  of  ditto, Of 

Distance  from  anal  to  caudal  fin, 0} 

Length  of  caudal, ;       4| 

Base  of  anterior  dorsal, If 

Height  of  ditto, ^ 

Base  of  posterior  dorsal, Of 

Height  of  ditto, ^ 

Length  of  pectorals, If 

Breadth  of  ditto, H 

Distance  between  nostrils, 2 

„  angles  of  the  mouth,    0{ 

In  January  1845  another  female  occurred,  3  ft.  8  inch,  in  leiigtli» 
with  fifteen  living  foetus.  Of  these  ten  were  males,  five  femaUa^  iD 
of  which  measured  one  foot  ii^  Jpngth.  Young  individuals,  npmidt 
of  3  ft.  in  length,  are  very  numerous  at  aU  seasons  in  the  Straits  of 
Malacca.  In  the  Bay  of  Bengal,  in  21^  N.,  the  species  is  of  rutr 
occurrence.    The  young  feed  on  Crustacea,  the  older  on  fishes. 
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SuB*ORDO :  RAJAE. 
Fam.  squatinorajoid^. 

Gen.  Pristis,  (Latham,  1794,)  MUller  und  HenU,  1841. 

(Pristibatis^  Blainville,  1828.) 

Teeth  of  the  saw  generally  uniform^  flattened  and  trenchant,  directed 
tolerably  straight  outwards,  and  commencing  in  front  of  the  nostrils* 
Nostrils  far  removed  from  the  mouth,  with  a  long,  narrow  triangular 
▼alye  at  the  upper  margin ;  at  the  lower  margin  a  hemlike  valve.  No 
cartilages  at  the  angle  of  the  mouth.  Mouth  transversal,  straight.  In 
the  upper  jaw  a  membranous  transverse  valve  behind  the  teeth,  with  a 
straight  margin.  Teeth  flattened,  like  paving  stones.  Upper  eyelid 
without  projection.  Spiracles  large,  separated  by  a  broad  bridge  from 
the  eyes.  Anterior  dorsal  partly  opposite  the  ventrals.  Both  dorsals 
equal.     Caudal  short,  with  or  without  a  lower  lobe. 

Pristis  semisagittatus,  (Shaw.) 

Russell,  XIII.  Yahla  (Very  young.) 

Sqnalus  semisagittatus,  Shaw,  V.  361. 

Pristis  semisagittatus,  Cuv.  R.  A.  II.  394  Q). 

Pristis  semisagittatus,  Swainson,  II.  319. 

Pristis  semisagittatus,  Miiller  und  Henle,  {Toung^)  108,  Taf.  (Mouth 

and  nostrils)* 

Ikan  garagfiji  of  the  Malays. 

Diluted  yellow  ochre;  beneath  whitish.  Iris  pale  golden;  pupil 
black,  transversely  oval. 

Habit. — Sea  of  Pinang^  Malayan  Penineulaf  Singapore. 

Coromandel,  Bay  of  Bengal,  Mouths  of  the  Ganges. 

ToTAii  LENGTH :  6  ft.  4  iuch. 

The  nostrils  are  situated  very  near  the  mouth  and  extend  close  to 
the  margin  of  the  snout ;  from  their  external  angle  proceeds  a  short 
fissure  towards  the  margin  of  the  snout.  The  transversal  duplicature 
or  valve  behind  the  teeth  of  the  upper  jaw  has  a  deep  notch  at  the 
symphysis  of  the  jaw,  and  the  margin  is  fringed  in  young  individuals, 
as  described  by  M.  M.  Muller  and  Henle.     But  in  older  ones  (3  ft. 
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6  inch,  in  length,)  the  margin  is  smooth.  The  two  dorsal  fins  aie 
of  equal  size  and  form,  the  superior  marg^  is  very  ccmcaTe,  and 
terminates  in  a  narrow  elongated  point.  In  joung  indiTidiials  thej 
join  at  an  acute  angle.  The  anterior  dorsal  commences  opposite 
the  termination  of  the  ventrals ;  the  distance  from  the  tenainatioa 
of  the  posterior  dorsal  to  the  commencement  of  the  caudal  exceeds 
hy  one-half  the  hase  of  the  dorsal.  The  posterior  margin  of  the 
caudal  is  deeply  excavated  so  as  to  form  a  lower  lobe,  bat  little 
smaller  than  the  upper.  On  the  tail  there  is  a  sharp  keel  where  the 
abdomen  joins  the  sides ;  the  keel  is  particularly  raised  between  Uie 
posterior  dorsal  and  caudaL  The  male  appendages  are  styliform  and 
project  slightly  beyond  the  inner  margins  of  the  ventrals^  to  which  die 
anterior  two-thirds  are  joined.  The  ventrals  terminate  in  an  elongated 
point.  The  external  margin  of  the  pectorals  is  concave.  The  anterior 
branchial  opening  is  situated  immediately  beneath  the  commencement 
of  the  pectorals,  the  rest  follow  an  oblique  backwards  and  inwards  diree- 
tion.  With  the  exception  of  the  apex  of  the  male  appendages  and  the 
teeth  of  the  saw,  every  other  part  of  the  body  is  covered  with  minute 
rounded  or  irregular  scales,  of  unequal  size.  The  back  is  rough  to 
the  touch  in  consequence  of  numerous  tubercular  scales,  a  little  larger 
than  the  rest.  All  the  scales  have  originally  a  minute  central  taberck 
which,  however,  soon  becomes  worn.  In  the  foetus  the  lateral  margins 
of  the  saw  are  smooth  and  not  yet  pierced  by  the  teeth.  At  the  base 
the  saw  is  naked  to  within  a  considerable  distance  (from  3  to  5  loo^- 
tudinal  diameters)  of  the  eye.  The  first  two  or  three  teeth  on  each 
side  of  the  apex  of  the  saw  are  placed  regularly  opposite  eadi  other, 
the  succeeding  ones  are  not  so.  One  of  the  margins  carries  (rom 
4  to  7  more  teeth  than  the  other.  The  greater  number  present  on  one 
side  varies  ftoxn  25  to  34.  In  very  young  indiriduals,  such  as  hate 
been  described  by  Russell  and  M.  M.  Muller  and  Henle,  upwards  of 
3  ft.  in  length,  each  tooth  has  at  the  posterior  margin  a  notch  which 
forms  a  small  barb,  behind  which  the  base  of  the  tooth  beoomes 
narrower.  But  in  individuals  of  about  4  ft.  in  length  the  notch  is 
nearly  effaced,  and  the  basal  half  of  the  tooth  is  much  broader  thaa 
the  other  tapering  half,  which  appears,  as  if  it  had  been  filed.  With 
age  the  teeth  become  broad  at  the  base,  with  trenchant  margins  taper- 
ing to  a  rounded  trenchant  point.    The  anterior  margin  b  arched  and 
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slightly  directed  backwards.  The  apical  half  of  the  teeth  is  slightly 
depressed.  Crustacea  form  the  food  of  the  yoang»  of  which  single 
occur  in  the  Straits  of  Malacca  at  all  seasons.  Large  indiyiduals  are 
seldom  seen. 

Gbn.  Rhina,  (Klein,  1745,)  Muller  und  Henle,  1841. 

Snout  rounded ;  spiracles  immediately  behind  the  eyes.  Both  the 
saperior  and  inferior  nasal  Take  extend  to  the  inner  angle  of  the 
nostril.  Mouth  deeply  undulating.  Teeth  almost  globular,  not  broader 
than  long. 

Rhina    ancylostomus,  Bloch-Schneider. 

Rhina  ancylostomus,  Bloch-Schneider,  352,  Tab.  72. 
Rhina  ancylostomus,  Cuyier,  R.  A.  11.  396  (^. 
(Icon.)  Rhina  ancylostomus,  Gray :  111.  Ind.  Zool.  11.  PI.  102,  Fig. 

2.  (Teeth.) 
Rhina  ancyclostomus,  Swainson,  11.  322. 

Rhina  ancylostomus,  Agassiz:  Tab.  H.  Fig.  3,  4.  (Teeth.) 
Rhina  ancylostomus,  Owen :  Odontogr.  PI.  23.  (Teeth.) 
Rhina  ancylostomus,  Muller  und  Henle,  1 10.  (Very  young.) 
Rhina  ancylostomus,  Richardson:  Report,  1845,  195. 
AboTe  earth-brown  or  deep  skyblue;  on  the  back,  pectorals  and 
caudal  numerous  distant  whitish  spots;   beneath  white.     Iris  pale 
golden ;  pupil  black,  transversely  oval. 
Habit. — jSf^a  of  Pinang. 

Indian  Ocean,  |iiladras,  China  Sea. 
Total  length  :  7  ft. 

The  distance  between  the  nostrils  exceeds  the  length  of  each  nostril 
by  about  |.  The  distance  of  the  nostrils  from  the  margin  of  the  head 
is  i  of  their  length.  The  horizontal  diameter  of  the  eye,  which  slightly 
exceeds  the  vertical,  is  a  little  more  than  \  of  the  length  of  the  nostril. 
The  spiracles  are  nearly  ovoid,  their  longest  diameter  \  of  the  length  of 
the  nostrils ;  their  distance  from  the  eye  is  about  \  of  its  horizontal 
diameter.  The  pectorals,  by  far  the  largest  of  the  fins,  appear  triangu- 
lar and  are  nearly  equilateral ;  the  anterior  convex  margin  is  thickened, 
roanded  and  smooth ;  the  posterior  is  straight  and  coarsely  serrated. 
The  branchial  openings  in  position  and  form  resemble  those  of  Fristis 
semisagittatus.    The  anterior  dorsal  commences  a  little  in  front  of  the 
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Tentrals  and  tenninates  a  little  l>efore  the  tenninatioii  of  the  latter  fins. 
The  base  scarcely  exceeds  one-half  of  the  height  of  the  fin  ;  the  ante* 
rioT  margin  is  conyex,  the  two  others  nearly  straight ;  the  an^es  an 
acute.  The  posterior  dorsal  is  scarcely  smaller  than  the  anterior,  whidi 
it  resembles  in  form ;  it  occupies  the  centre  of  the  distance  between 
the  termination  of  the  anterior  dorsal  and  the  commencement  of  the 
caudal.    The  posterior  margin  of  the  caudal  is  deeply  excavated,  and 
there  is  a  lower  lobe  but  little  smaller  than  the  upper.     The  candsi 
keel  commences  beneath  the  posterior  dorsal  fin.    The  ventrala  resem- 
ble the  anterior  dorsal  in  form  and  size,  but  the  posterior  mar^  is 
ezcayated.    The  male  appendages  extend  as  far  as  the  termination  of 
the  base  of  the  posterior  dorsal.    The  outline  of  the  base  of  etch 
tooth  is  rhomboidal,  with  the  horizontal  diameter  slightly  exceeding 
the  Tertical.    The  external  surface  is  globular,   covered  with  mumte 
transverse  undulating  furrows.    The  largest  teeth  are  situated  on  Ae 
two  protuberances  of  the  upper-  and  the  three  of  the  lower  jaw.  Imme- 
diately behind  the  teeth  of  the  upper  jaw,  appears  a  transversal  dnpli- 
cature  or  valve,  with  a  smooth  margin,  but  with  a  notch  nnder  the 
symphysis  of  the  jaw.   The  valve,  the  palate  and  the  flattened  rounded 
tongue  are  all  covered  with  scales  like  those  of  the  rest  of  the  body. 
They  are  very  minute  and  consist  of  a  triangular  keel,  rooted  in  the 
integuments,  but  projecting  beyond  them  in  an  oblique  backwards 
direction.     Near  the  point  the  keel  expands  and  presents  a  nunatt 
rhomboidal  surface,  so  that  the  entire  scale  resembles  the  arm  of  la 
anchor  with  its  fluke  and  peak.     In  many  places  the  scales  are  won 
down,  become  smooth  and   granular,  and  lose  their  origmal  fora. 
Larger  and  different  scales  are  distributed  in  regular  conspicuoos  crests. 
Of  the  latter  there  are  two  of  an  oval  shape,  placed  obUqnely,  a  fittk 
in  front  of  and  higher  up  than  the  eyes.     Immediately  behind  this 
pair  commences  a  second,  each  of  which  borders  the  supraciliar  margiD, 
and  extends  a  little  behind  the  upper  margin  of  the  spiracle.    Tnm 
each  of  the  supraciliar  crests  proceeds  a  smaller  narrower  one  downwanU 
bordering  the  anterior  part  of  the  orbit.    From  the  centre  between  the 
supraorbital  crests  commences  the  dorsal,  the  longest  of  dl,  wiudi  ex- 
tends to  oipposite  the  termination  of  the  pectorals.     Each  scapdir 
region  carries  a  superior  and  an  inferior  crest,  both  of  which  are  namv 
and  placed  parallel  to  the  dorsal  crests    The  superior  is  I,  the  infeiier 
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^  of  the  length  of  the  donfil  crest.  A  very  ehort  crest  appears  at  the 
lower  drcamference  of  each  spiracle.  The  crests  are  composed  of  sin- 
gle scales  larger  than  the  rest.  All  haye  a  polygonal  base  from  which 
rises  a  compressed  thom^  from  the  apex  of  which  numerous  furrows 
radiate  towards  the  base  of  the  sides.  On  the  snout,  above  and  be- 
neath, appear  a  number  of  pores.  Opposite  the  spiracles,  a  little  in 
front  of  the  dorsal  crest,  the  integuments  are  pierced  by  two  large  pores, 
placed  side  by  side.  The  distance  between  these  two  is  about  one 
half  of  the  distance  from  each  to  the  nearest  supraorbital  crest. 

The  following  dimensions  were  taken  from  a  male,  measuring  7  ft. 
in  length. 
Distance  from  the  apex  of  the  snout  to  the  mouth,  . .     0  ft.  6f  inch. 

„    from  the  mouth  to  the  middle  between  the  termi- 
nations of  the  pectoral  fins,    1        6 

,9    from  thence  to  the  anus, 1        0 

„    from  the  anus  to  the  caudal 2        3f 

Length  of  the  upper  lobe  of  the  caudal,  1        6 

„    of  the  lower  lobe  of  ditto,    , 1         1| 

„    of  the  base  of  the  anterior  dorsal, 0        5f 

Height  of  the  fin,  0        lOf 

Length  of  the  base  of  the  posterior  do 0        4^ 

Height  of  the  fin,    Q        10 

Distance  between  the  anterior  angles  of  the  pectorals,    3        8f 
Length  of  the  base  of  the  pectorals, , 1        2| 

„    of  the  base  of  the  yentrals, 0        4| 

„    of  the  male  appendages^ 1        2 

Breadth  of  the  mouth,  0        7 

Length  of  the  supraorbital  crests, 0        8f 

„    of  the  dorsal  crest, 1        4 

Greatest  diameter  of  the  nostril ^  • .     0        4f 

„  oftheeye, 0        1| 

„  of  the  spiracle, • 0        2}- 

The  description  of  M.  M.  MuUer  and  Henle  is  taken  from  a  very 
yovmg  individuaL  During  four  years  three  solitary  individuab  occurred 
at  Pinang.  According  to  Lord  Arthur  Hay  and  Mr.  Walter  Elliot 
they  are  of  more  frequent  occurrence  at  Madras.  Mr.  Elliot,  who  has 
observed  the  habits  of  the  fish,  describes  it  as  hugging  the  shore, 
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moving  slowly  along  the  bottom.    Hence  the  Tamil  name :  **Mi 
Ulat%'*  i.  e.  **  Mud-skate."    In  some  dissected,  Mr.  £lliot  observed 
fragments  of  Crustacea  in  prodigious  quantities. 

Gen.  Rhynchobatus,  Muller  und  Henle,  1839. 

Snout  elongated,  acute,  with  a  tapering  keel  along  the  middle.  The 
interval  between  the  keel  and  the  inner  margin  of  the  pectorals  is  mem- 
branous ;  spiracles  immediately  behind  the  eyes.  Upper  eyelid  with  a 
simple  projection.  Upper  and  lower  nasal  valve  extend  but  halfway 
to  the  internal  angle  of  the  nostril ;  outside  in  front,  at  the  upper  mar- 
gin of  the  nostril  is  a  narrow  hem.  The  undulations  of  the  snoot, 
particularly  the  lateral  ones,  are  shallow.  Teeth  broader  than  loog, 
with  a  transversal  protuberance.  A  transversal  arched  row  of  pores  on 
the  abdominal  surface  of  the  scapular  region. 

RhTNCHOBATUS    DJEDDKN8I8,    (Forskal.) 

Duham.  Sect.  IX.  PI.  15. 

Baja  dsiddensis,  Forskal:  Descr.  18. 

Raja  dsiddensis,  Linn^:  Syst.  1511. 

Rhinobate  rhinobate,  Lac^p^de,  I.  PL  VI. 

Raie  bohkat,  Lac^p.  I.  139. 

Rhinobatus  laevis,  Bloch-Schneider,  Tab.  71  (Taunff.J 

Russell,  X.  Walawah  Tenkee  (Young.) 

Raja  djiddensis,  Shaw,  ¥.319. 

Rhinobate  lisse :  Diet,  des  So.  Nat.  19. 

Rhinobatus  laevis,  Cuvier,  R.  A.  II.  396('). 

Rhinobatus  djeddensis,  Ruppell :  Atlas,  54,  Taf.  14,  Fig.  1. 

Rhinobatus  djeddensis,  Bennett :  Life  of  Raffles,  693. 

Rhinobatus  djettensis,  Ruppell:  Neue  Wirbelth.  Fitcbc^  68. 

Rhinobatus  duhamelii,  Blainville :  Faune;  Fr.  148. 

Rhinobatus  laevis,  Swainson,  II.  322. 

Rhynchobatus  laevis,  Muller  und  Henle,  111. 

pr<nmg.)  Above  light  greenish  olive,  pale  yellowish-  or  reddish 
brown,  with  a  downwards  arched  black  band  on  the  upper  eydid ;  a 
small  black  spot  on  each  side  of  the  point  of  the  snout ;  a  laige  oval 
blacky  spot  surrounded  by  several  white  (from  3  to  6)  ones  above  the 
middle  of  the  base  of  the  pectorals,  and  with  more  or  leas  numema 
white  spots  on  the  pectorals  and  the  aides,  where  in  some  they  are  db> 
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posed  in  loDgitudinal  lines ;  sides  of  the  snout,  pectorals  and  ventrals  in 
some  tinged  with  carmine ;  heneath  whitish.  Iris  golden ;  pupil  trans- 
versely oval,  black.  (Bloch-Schneider. — Russell,  X. — Far.  2,  Muller 
und  Henle.) 

Far.,  3.  Muller  und  Henle. — With  numerous  round  spots  on  the 
snouty  head,  back,  tail  and  pectorals.  {Rhinobatus  djeddenns,  Ruppell.) 

(Adult)  Either  uniformly  coloured,  or  with  indistinct  spots  ;  but 
without  spots  at  the  point  of  the  snout,  and  without  bands  on  the 
upper  eyelid. 

Habit. — Sea  ofBinang^  Malayan  Peninsula,  Singapore, 
Indian  Ocean,  Bay  of  Bengal,  Red  Sea. 

Total  length  :  5  feet. 

Spiracles  with  two  denticulations  at  the  posterior  margin.  The 
length  of  the  snout  is  a  little  less  than  ^  of  the  total.  The  distance  of 
the  nostril  from  the  lateral  margin  is  ^  of  the  length  of  the  nostril. 
The  distance  between  the  anterior  extremities  of  the  nostrils  is  double 
the  length  of  each  nostril ;  the  distance  between  the  posterior  extre- 
mities is  a  little  less  than  the  length  of  each  nostril.  The  anterior 
dorsal  commences  a  little  behind  the  commencement  of  the  ventrals, 
and  extends  a  little  farther  back  than  the  latter.  The  extent  of  the 
base  is  less  than  one  half  of  the  anterior  margin.  The  posterior  dorsal 
b  smaller ;  its  distance  from  the  caudal  is  a  little  more  than  one  half  of 
the  distance  from  the  anterior  dorsal.  Both  dorsals  are  similar,  ter- 
minating in  an  attenuated  point,  but  the  posterior  is  much  the  smaller. 
The  extent  of  their  base  is  less  than  one  half  of  their  anterior  margin. 
The  pectorals  appear  triangular.  The  ventrals  terminate  in  an  attenu- 
ated point,  which  extends  to  the  opposite  point  of  the  anterior  dorsal. 
The  posterior  margin  of  the  caudal  is  very  concave ;  the  lower  lobe 
but  little  smaller  than  the  upper.  The  lateral  keel  commences  a  little 
above  the  termination  of  the  ventrals.  The  scales  are  very  minute 
subrhomboidal  or  orbicular  and  imbricated ;  they  carry  from  3  to  6 
keels.  A  number  of  small  recurvous  spines  are  at  intervals  distribated 
^n  lines.  One  such,  the  supraorbital,  surrounds  the  anterior  part  of 
the  orbit,  and  extends  backwards  to  above  the  spiracle.  Another,  the 
dorsal,  extends  along  the  spine  to  the  posterior  dorsal.  As  in  Rhina 
aneylosiomue,  there  appear  two  conspicuous  pores  a  little  in  front  of 
the  dorsal  line*    In  young  individuals  these  pores  are  less  distinct.    A 
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little  behind  the  occiput^  on  each  side,  appears  a  short  backwards  diverg- 
ing line  of  spines.  Each  shoulder  carries  a  second,  a  little  longer,  alto 
directed  backwards.  In  large  individuals  there  is  another  line  beneath 
the  scapular.     It  consists  but  of  two  or  three  spines. 

The  following  dimensions  were  taken  from  a  female  4  ft.  If  inch  in 
length. 

From  the  snout  to  the  month,     ...•>» Oft.   8f  jw^h 

From  the  mouth  to  the  anus, 1         3 

From  the  anus  to  the  caudal, I         6 

Length  of  the  caudal, 0        8 

Distance  between  the  anterior  angles  of  the  pectorals,     1         3^ 

From  the  snout  to  the  eyes,    0         7|- 

Distance  between  the  orbits, 0        2^ 

„       between  the  internal  angles  of  the  nostrils,    0         1| 

Breadth  of  the  mouth, 0         3 

From  the  point  of  the  snout  to  the  end  of  the  base 

of  the  pectorals,  I         6f 

Greatest  breadth  of  the  keel  of  the  snout 0         If 

Distance  between  the  dorsals 0         9 

between  the  posterior  dorsal  and  caudal  .•      0        5f 
between  the  pectorals  and  ventrals,.  • . . .  •      3 
Single  individuals  occur  at  all  seasons  in  the  Straits  of  Malfiffa. 
Gen.  Rhinobatus,  (Bloch-Schn.  1801)  MMer  und  Henie,  1841. 
Skull  elongated  in  a  keel,  the  interval  between  which  and  the  inter- 
nal margin  of  the  pectorals  is  membranous ;  snout  more  or  less  pointed. 
The  upper  nasal  valve  consists,  as  in  BhynckobaiuM,  of  an  eztensl 
narrow  elongated  lobule,  and  an  internal  which  is  broader  and  ahoitcr. 
The  external  lobule  is  narrow,  but  its  rounded  apex  extends  to  the  low 
margin  of  the  nostril,  and  does  not  project  at  an  angle  from  the  inner 
lobule.    The  external  lobule  is  situated  nearly  in  the  middk  ef  the 
upper  margin  of  the  nostril ;  the  internal  lobule  extends  more  or  km 
inwards.    The  lower  uasal  valve  extends  from  the  external  ai^  mif 
or  less  inwards.    Spiracle  and  eye  surrounded  by  a  common  fleshy 
wall.    The  upper  eyelid  carries  in  the  centre  a  projection*    The  valfe 
of  the  upper  jaw  has  a  fringed  margin  and  is  notched  in  the  centic. 
The  anterior  part  of  the  lateral  margin  of  the  disk  has  two  slight 
dulations. 


ft 
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Sub-6en.  Rhinobatus,  Muller  und  Henie,  1841. 

The  upper  nasal  valve  does  not  extend  to  the  inner  angle  of  the 
nostril. 

Rhimobatus  (Rhinobatus)   LiGONiFERy  Cantor. 

Plate  XIV. 

(Young  ?)  Keel  of  the  snont,  head,  body  and  fins  above  greenish 
ash-grey ;  snout  and  abdominal  surface  white.  Iris  pale  golden  of  the 
general  colour ;  pupil  broad  cordate,  black. 

Habit. — Sea  o/Pinang,  Malayan  Peninsula,  Singapore. 

Total  lbnoth  :   1  foot  4^  inch. 

This  species  greatly  resembles  Rhinobatus  thouini,*  but  differs  from 
the  latter  as  described  by  M.  M.  Muller  and  Henle,  in  the  following 
characters.  The  lateral  margins  of  the  snout,  a  little  from  the  apex 
are  deeply  bent  inwards,  and  nearer  the  apex  they  are  similarly,  but  less 
distinctly,  bent  a  second  time.  The  apex  thus  somewhat  resembles 
the  figure  8*  The  keel  is  not  smooth,  but  covered  to  the  very  point 
with  small  distant  recurvous  thorns,  like  those  of  the  rest  of  the  upper 
part  of  the  body.  The  shallow  furrow  of  the  keel  extends  consider* 
ably  in  front  of  the  eyes.  Each  spiracle  carries  two  distinct  denticu- 
lations*  The  pectinations  of  the  nostrils  vary  from  85  to  90,  (in  R. 
thauini  about  60).  The  teeth  vary  from  75  to  80  in  a  series  (in  R. 
ihauini  about  60).  The  scapular  region  carries  an  outer-,  and  a  larger 
inner  thorn.     In  R,  thouini  the  inner  thorn  is  the  smaller  of  the  two. 

The  keel  is  most  contracted  a  little  in  front  of  the  eyes,  the  breadth 
being  about  -^  of  the  length.  From  thence  it  slowly  widens  towards 
the  8-shaped  apex,  which  is  about  i  of  the  length  of  the  keel.  The 
shallow  lanceolate  furrow  commences  between  the  eyes  and  extends  as 
far  beyond  them  as  the  basal  sixth  of  the  keel.  The  posterior  margin 
of  the  spiracle  carries  a  smaller  internal,  and  a  larger  external  denti- 
colation.  The  distance  between  the  nostrils  is  one  half  of  the  length 
of  each  nostril,  and  it  slightly  exceeds  the  distance  between  the  lateral 

*  Raje  thouin,  Lac^p.  I.  PI.  1,  Fig.  3-5.— IZa/a  ihouiniana,  Shaw  :  Y.  318.  PI. 
147. -^Rhinobatus  thouin,  Cav.  R.  A.  II.  396.  (^). ^Rhinobatus  (Rhmobaius) 
thouini,  M.vndH.  120. 
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inargia  of  the  head  and  the  nostrils.  The  upper  nasal  ralve  extends  ts 
far  as  the  inner  third  of  the  margin.  The  distance  between  the  orbital 
thorns  exceeds  by  \  the  length  of  the  orbit  and  spiracle  together.  The 
pectoral  fins  are  rounded.  The  ventrals  are  subrhomboidal,  terminatiDg 
in  an  acute  point ;  the  male  appendages  are  somewhat  shorter  than  the 
inner  margins.  The  posterior  dorsal  is  very  little  larger  than  the  anterior. 
The  lateral  keel  commences  a  little  behind  the  ventrals.  The  upper 
surface  of  the  snout,  body  and  fins  is  covered  with  small  distant  scales. 
They  are  all  directed  backwards,  and  resemble  those  of  Bkina  aneylih 
stomu9»  The  keel  of  the  snout  and  the  upper  surface  of  the  head  are 
covered  with  minute  thorns.  Three  to  five  larger  Jthoras  border  the 
anterior  margin  of  the  orbit ;  two  the  inner  margin  of  the  spiracle. 
The  largest  thorns  are  placed  at  intervals  along  the  spine  of  the  bad[. 
and  the  Une  extends  as  far  as  the  posterior  dorsal  fin.  In  front  of  the 
dorsal  series  appear  two  pores,  as  in  RMna  aneylotiomu^.  In  each 
scapular  region  appears  an  isolated  thorn,  and  outside  of  that  a  aeoond 
smaller  one.  The  thorns  are  all  compressed,  with  a  broad  oval  baae 
with  radiating  lines.  The  lower  surface  of  the  snout  is  covered  with 
minute  somewhat  distant  scales,  which  are  triangnlar,  with  the  apex 
directed  backwards.  Those  of  the  rest  of  the  lower  surface  are  nearlv 
round,  with  an  indistinct  central  tubercle.  The  abdominal  surface  of 
the  scapular  region  is  on  each  side  marked  by  an  undulating  linear 
furrow.  The  cavity  of  the  mouth  and  the  large  flattened  tongue  are 
covered  with  minute  triangular  scales.  The  membranous  valve  behind 
the  teeth  of  the  upper  jaw  has  a  large  notch  in  the  centre  and  a  smaller 
one  at  each  angle  of  the  mouth.  The  margins  of  the  smaller  notches 
are  fringed. 

The  following  dimensions  were  taken  from  a  female  1  ft.  4f  inch 
in  length. 
From  the  snout  to  the  internal  angle  of  the  nostril,    ....      3f  inch. 

From  thence  to  the  mouth, OJ 

From  the  mouth  to  the  anus,    ' 3| 

From  the  anus  to  the  point  of  the  caudal,    9 

Distance  between  the  nostrils, Of 

Length  of  the  nostrils, I 

Breadth  of  the  mouth If 

Greatest  breadth  of  the  disk, 5| 
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Distance  from  the  Tentrals  to  the  anterior  dorsal,  If    ' 

between  the  dorsals, , ,  if 

between  the  posterior  dorsal  and  the  caudal,    . .  Of 

Length  of  the  caudal,    2f 

Solitary  indiriduab  occur  during  all  seasons  in  the  Straits  of  Ma- 
lacca. 


»9 
ft 


Platyrhina*  sinensis,  MuUer  und  Henle,  occurs,  but  rarely,  at 
Singapore  and  Finang. 


Fam,  TORFEDINID^. 

^.  TFith  two  dorsal  JiM, 

Gen.  Narcine,  Henle^  1834. 

Disk  orbicular,  elliptical  or  angulated,  rounded  in  front  and  provided 
with  a  broad  keel.  Mouth  small,  protractile,  surrounded  by  a  circular 
skinny  fold,  which  terminates  above  in  the  frsenulumf  of  the  nasal 
valve.  Nasal  valve  straight,  with  a  central  projection,  and  sometimes 
with  the  lateral  projections  slightly  elongated,  making  the  valve 
trifid*  A  labial  cartilage  above  and  beneath.  Teeth  in  quincunx, 
with  a  point  in  the  middle.  They  project  beyond  the  margin  of 
the  jaw  like  an  elliptical  plate.  The  lips  not  fixed  to  the  jaws,  but 
moveable.  A  membranous  valve  behind  the  upper  jaw.  Tail  longer 
than  the  disk.  The  anterior  dorsal  behind  the  ventrals,  smaller  than 
the  posterior.  Spiracles  immediately  behind  the  eyes.  Margins  of 
the  spiracles  smooth. 

Na^cins  inoica,  Henle. 

Narcine  indica,  Henle:  Narcine,  35,  Taf.  II.  Fig.  2. 
Narcine  indica,  Muller  und  Henle,  130. 
Pari  kubbas  of  the  Malays. 

Body  and  fins  above  light  reddish  brown  or  copper-coloured,  with 
numerous  larger  and  smaller  chocolate-coloured  spots,  in  young  indivi* 


*  Pre-oocnpied  bj  PUiyrMmut,  CUirville,  1798.  (CtUopi.) 
t  '*  BuidcheD." 

8  R 
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doak  biroadly  edged  with  silvery  white.  The  spots  genendly  dieular, 
some  oval,  others  confluent*  Beneath  whitish.  Iris  narrow  golden; 
pupil  triangular,  with  the  apex  downwards,  black ;  marges  of  the  spin- 
des  flesh-coloured. 

Habit. — Sea  ofPinang* 

Tranquebar. 
Total  length  :  1  ft.  6  inch. 

The  disk  has  a  pentagonal  appearance  and  is  but  very  little  broader 
than  long.  The  tail  is  slightly  longer  than  the  body.  In  veiy 
young  individuals  it  is  a  little  shorter  than  the  body.  The  Tentnls 
are  not  covered  by  the  pectorals ;  their*angles  are  acute,  their  anteiior 
margin  slightly  concave.  The  male  appendages  project  bat  slightfj 
beyond  the  inner  margin  of  the  ventrals.  The  anterior  dorsal  eom- 
mences  opposite  the  termination  of  the  ventrals.  In  the  yovmg  the 
apex  forms  an  acute  angle,  later  it  becomes  rounded.  The  extent  ef 
the  base  is  \  of  the  length  of  the  anterior  margin.  The  dbtanee 
between  the  two  dorsals  equals  that  between  the  posterior  and  the 
caudal.  Both  dorsals  are  of  similar  form  and  size.  The  posterior 
margin  of  the  caudal  is  very  convex.  The  following  dimensions  were 
taken  from  a  female,  measuring  11^  inches  in  length. 

From  the  snout  to  the  mouth,  • .  • If  inch. 

From  the  mouth  to  the  anus,    3f 

From  the  anus  to  the  point  of  the  caudal, 5f 

Length  of  the  disk, 5{ 

Breadth  of  the  disk, 5f 

Large  individuals  are  at  Pinang  of  rare  occurrence,  but  younger, 
from  3  to  6  inches  in  length,  are  taken  at  all  seasons.  In  or  out  of 
water  they  may  be  handled  with  impunity.  Several  species  of  fi^Mi 
introduced  in  a  jar  filled  with  sea^water  and  containing  a  large  Narche 
shewed  no  consequences  from  the  contact,  nor  did  they  appair  to 
avoid  the  Torpedo.  The  food  of  this  and  the  other  Malayan  Ihrpe- 
dimi<B  ponsists  of  Cnutaeea  and  Teatacea. 

B.  With  one  donalfin. 

Gen.  Astbafb,  MuUer  und  Henle,  1837. 

Snout  short  without  keel,  generally  similar  to  that  of  Nareiae, 
Frsenulum  of  the  nasal  valve  with  a  cylindrical  cartilage#    Teeth 
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pointed  with  a  tetragonal  base,  but  slightly  projecting  beyond  the  mar- 
g;in  of  the  jaw.  A  membranous  val?e  in  both  jaws.  The  solitary 
dorsal  and  the  caudal  rounded*  Eyes  close  to  the  spiracles.  The 
latter  smooth. 

AsTRAPE    DiPTERYGiAf  (Bloch-Schneidcr.) 

Raja.dipterygia,  Bloch-Schueider,  359* 

Torpedo  dipterygia,  Var.  Olfers.  Torp.  25. 

Marcine  dipterygia,  Henle :  Narcine :  Taf.  III.  Fig.  2. 

Astrape  dipterygia,  Miiller  und  Henle :  131.  (Young,) 

Pari  kubbas  of  the  Malays. 

Above  dark  greenish  olivey  with  a  large  round  whitish  spot  on  each 
side  at  the  posterior  margin  of  the  disk  ;  anterior  half  of  the  ventrals 
whitish ;  a  large  round  whitish  spot  on  each  side  above  the  termination 
ai  the  ventralsy  a  similar  one  on  each  side  of  the  root  of  the  caudal ; 
dorsal  and  caudal  blackish  brown  or  black;  beneath  whitish.  Iris 
golden ;  pupil  circular  black. 

In  the  very  young  (upwards  of  4|  inch  in  length)  the  ventrals  are 
of  a  uniform  colour  like  the  ground-colour. 

Habit. — 8ea  of  Pinang,  Malayan  Peninsula^  Laneavy  Islands^ 

Singapore. 
Tranquebar. 

Total  length  :  8  inch. 

The  disk  is  rounded,  and  as  broad  as  long.  It  covers  the  anterior 
margin  of  the  ventrals.  The  latter  are  tetragonal,  with  acute  angles 
in  the  young,  but  later  they  become  obtuse.  The  male  appendages  are 
strong  and  extend  to  opposite  the  termination  of  the  dorsal.  The 
latter  commences  at  the  posterior  third  of  the  length  of  the  fish.  The 
eyes  are  mnch  smaller  than  the  spiracles.  The  following  dimensions 
were  taken  from  a  male  6^  inch  in  length. 

Length  and  breadth  of  the  disk, 3   inch. 

From  the  snout  to  the  mouth, « .  •     Of 

From  the  mouth  to  the  anus, 2f 

From  the  anus  to  the  apex  of  the  caudal, 3f 

Single  individuab  occur  in  the  Straits  of  Malacca  at  all  seasons. 

8  R  2 
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C.  Without  dorsal  Jins. 

GsN.  TzuzKA*  Gray,  1831. 

Body  orbicular ;  ventral  fin's  large,  produced*  nearly  sqaire ;  U3 
very  short,  and  compre|sed,  finned ;  dorsal  fin  none ;  most  nearij 
allied  to  Torpedo,  but  differs  in  having  no  dorsal  fin,  in  which  duncter 
it  is  most  nearly  allied  to  Narke  of  Caup,  a  genus  not  noticed  by  Cam, 
which  has  only  one  dorsal  fin,  while  Torpedo  has  two. 

Tkmera   harowickii.  Gray, 

Plate  XII,  Fig.  1-2. 

Temera  hardwickii.  Gray :  Zool.  Misc.  7*  {Young.) 
(Icon.)  Temera  hardwickii.  Gray :  lU.  Ind.  Zool.  II.  PL  \02.{T(ma§.) 
Temera  hardwickii,  MuUer  und  Henle,  131,  Taf.  Fig.  I, 

(Month  and  Teetii) 
Pari  kubbas  linchin  of  the  Malays. 
Above  light  yellowish  brown ;  margins  of  spiracles  flesh-eoloared; 
whitish  beneath.     Iris  golden ;  pupil  transversely  oval,  black. 

In  some  the  disk  and  tail  above  have  large  irr^;ular  white  patehei. 
(ror.  2.  M.  und  H.) 

Habit. — Sea  of  Pinang,  Malayan  Peninmla,  Singapore, 
Total  length  :  1  ft.  6  inch. 

The  disk  is  nearly  round,  but  the  snout  between  the  eyes  tppem 
truncated.  The  relative  proportions  of  the  length  and  breadth  appem 
to  be  liable  to  slight  individual  variations.  In  some  the  disk  is  a  little 
longer  than  it  is  broad,  in  others  vice  versi.  The  eyes  are  as  Iirge  is 
the  spiracles.  The  ventrals  are  not  covered  by  the  pectorals.  The 
following  dimensions  were  taken  from  a  female  4^  inch  in  length. 

From  the  snout  to  the  mouth, Of  inch. 

From  the  mouth  to  the  anus, 2^ 

From  the  anus  to  the  point  of  the  caudal, If 

Length  of  the  disk,   2f 

Breadth  of  the  disk, 2f 

*  "  Snoot,  mouth  and  membraDons  valve  of  the  jaws  aa  in  Attrq^.  Tail  wA- 
out  doiial  fin,  short  in  proportioD  to  the  diak.  Spiracles  immediatdy  bcW  ^ 
eyes,  smooth.    Teeth  flattened."  {MuUtr  und  Hmle,  page  131.) 
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She  had  four  foetus^.each  1^  inch  in  length,  in  colour  and  form  re- 
sembling the  mature  fish.  But  the  vertical  diameter  is  in  the  foetus 
proportionally  greater.  In  the  Straits  of  Malacca  this  species  is  at  all 
seasons  very  numerous. 

The  electric  organs  (Fl.  XII.  Fig.  1,  a.  o.)  are  of  an  elongated  tetra- 
gonal arched  form,  and  occupy  the  sides  of  the  disk*  They  occupy 
the  space  between  the  snout  and  the  abdominal  cavity,  their  internal 
concave  margin  bordering  the  branchial  apertures.  The  length  of  each 
is  a  little  more  than  \  of  the  length  of  the  fish,  and  each  occupies  a 
space  about  double  that  of  the  abdominal  cavity.  Each  organ  is  com- 
posed of  a  number  of  pentagonal  or  hexagonal  cells,  filled  with  a  trans- 
parent colourless  fluid.  The  anterior  and  external  margins  are  sur^' 
ronnded  by  a  bundle  of  cartilaginous  fascicles  (6.),  outside  of  which 
appears  a  long  cutaneous  nerve  (c),  from  which  proceed  at  right  angles 
a  number  of  small  branches  towards  the  external  margin  of  the  pectoral 
fins.  The  abdominal  cavity  (d,)  is  remarkably  reduced.  The  intesti- 
nal canal,  from  the  entrance  of  the  Ductus  coledoehos,  measures  ^  of 
the  total  length  of  the  fish.  The  liver  consists  of  two  large,  elongated 
lobes.  Beneath  the  anterior  part  of  the  right  lobe  appears  the  small 
oral  gall-bladder.  The  small  linear  spleen  is  attached  to  the  major 
arob  of  the  stomach,  close  to  the  pylorus. 

Flate  XII.  Fig.  2  represents  the  brains,  viewed  from  above.  Imme- 
diately behind  the  spiracles  (a.  the  left,)  appear  two  branches  of  Trige- 
minus. The  anterior  (6.)  proceeds  along  the  anterior  margin  of  the 
electric  organ,  the  posterior  (c.)  also  supplies  the  anterior  part  of  the 
organ.  The  posterior  part  of  the  organ  is  supplied  by  two  very  Urge 
branches  of  Pneumqgastricus  {d,  e.). 

Many  of  these  fishes  are  infested  by  minute  Entozoa*  They  occupy 
the  cellular  tissue  immediately  beneath  the  integuments  of  every  part 
of  the  body,  the  electric  organs  not  excepted.  It  is  a  Cysteoeereue^ 
harely  perceptible  to  the  naked  eye. 

Cystbocercus  temerjb.  Cantor.  (PI.  XII.  Fig.  3.)  Of  a  pyri- 
fbrm  shape.  •  From  the  oval  bladder  proceeds  the  conical,  elongated 
neck,  which  terminates  in  a  pore,  surrounded  by  recurvous  spines.  The 
colour  is  hyaline  with  numerous  brownish  dots ;  the  cavity  of  the  blad- 
der is  pale  greenish.  The  figure  is  magnified,  as  it  appeared  under  y^ 
single  lens. 
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Fam.  TRTGONISID^. 

ji.     Tail  without  ^ne. 

Gen.  Rhachinotus,*  Cantor. 

(Equivalent  to  Anacanthus^  Ehrenherg^  1837.^ 

Teeth  flattened.    Tail  without  radiated  fin,  but  with  a  skinny  hem 
beneath,  or  naked. 

Rhachinotus    AFRiCANiTSy  (Bloch-Schnelder.) 

Raja  africana,  Bloch-Schneider,  367- 

Anacanthus  africanus,  MuUer  und  Henle,  157* 

Above  greenish  white ;  beneath  white.    Iris  golden  greenish ;  pupil 
tnangnlar,  black. 

Habit. — Sea  of  Pinang, 
Guinea,  Red  Sea. 

The  disk  is  rounded,  a  littljB  narrower  towards  the  taS  than  towards 
the  slightly  projecting  pointed  snout.  A  space  about  4  inches  in 
breadth,  comprising  the  snout,  forehead  and  the  pectoral  fins,  is  Crae 
from  scales,  but  sparingly  corered  with  distant  thorns.  The  Utter,  of 
which  none  exceed  \  inch  in  height,  stand  erect  on  a  rounded  or  otsI 
radiated  base.  The  head  from  between  the  eyes,  the  back  and  the 
anterior  two-thirds  of  the  tail,  (the  latter  above  and  beneath,)  «n 
thickly  covered  with  small  heart-shaped  scales.  Their  surface  is  smooth, 
obliquely  raised  towards  the  apex,  which  is  generally  directed  inwards 
to  the  mesial  line  of  the  body.  Their  margin  is  abrupt,  with  three  or 
four  concentric  lines  or  strata.  Between  the  scales  are  scattered  a  num- 
her  of  singlo  thorns,  the  longest  of  which  are  about  -f^  of  an  inch. 
Their  base  is  stellate,  with  three  to  five  roots  fitting  into  the  interfals 
between  the  nearest  scales.  The  thorns  are  generally  erect,  bnt  those 
of  the  posterior  part  of  the  back  and  of  the  tail  are  directed  slightly 
backwards.  On  the  upper  part  of  the  anterior  fifth  of  the  tail  ths 
thorns  cease.  The  tail  is  compressed,  gradually  tapering  to  a  narrow 
point,  and  densely  covered  with  scales  as  far  as  the  posterior  third, 
where  they  become  few  and  far  between.  The  abdominal  surface  of  the 
tail,  as  far  as  the  thorns  extend,  is  broad,  convex ;  the  rest  is  acute  and 

*  *^^X^f  thombtuh;  y&ros  back.  Substitated  for  AnaeantkuB,  Ehrenbcrf, 
1837,pre-occiipied  by  ^InaeoiiMtiff,  Gray,  1831,  (Fttc.)  and  AnaemMmt,  SerTiBe^ 
1832,  {Coleopi.) 
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presents  a  naked^  indistinct^  skinnj  hem.  The  abdominal  surface  of  the 

body  is  smooth^  naked. 

Length  irom  the  point  of  the  snout  to  the  mouth,  . «  0  ft.  2f  inch. 

From  the  mouth  to  the  anus,    1  Of 

From  the  anus  to  the  apex  of  the  tail, 1  7^ 

Distance  between  the  eyes,    0  2f 

Greatest  breadth  of  the  disk,    1  4 

A  single  female  occurred  at  Pinang  in  December  1843« 

Gen.  Trygon,  (Adanean,)  Muller  und  Henle  1841. 

Disk  oval  or  rhombic  ;  tail  as  long  as  the  body  or  longer,  without 
hem,  or  with  hems  not  extending  to  the  apex.  Mouth  a  little  arched. 
Teeth  with  a  central  point  or  transTcrsal  tubercle,  which  in  some  is 
rough,  with  a  more  or  less  distinct  transversal  furrow  in  front  and 
behind ;  the  furrow  of  the  lateral  teeth  becomes  more  distinct.  The 
whole  surface  is  more  or  less  wrinkled.  Membranous  valve  of  the  upper 
jaw  with  a  straight,  deeply  fringed  margin  ;  a  second  posterior  valve 
deeply  notched.  In  the  lower  jaw  behind  the  teeth  appear  generally 
several  papillie. 

A.    Tail  without  fin, 

Trygon    uarnak,  (Forskai.) 

Baja  ommes  scherit,  ForskU,  Descr*  IX. 

Baja  uarnak,  ibid.  18,  No.  16,  b. 

Baja  uarnak,  Linn6  :  Syst.  1509. 

Baja  uarnak,  B^och-Schn.  364. 

Pastiuachus  uarnak,  Buppell :  Neue  Wirbelth.   Fische,  69, 

Taf.  19,  Fig.  2.  a«  b. 

{lemi).  Trygon  russelli:  Gray:  III.  Ind.  Zool.  II.  PL  100. 

Trygon  variegatus,  McCleUand:  Calcutta  Journal  of  Nat* 

Hist.  I.  60,  PI.  II.  Fig.  2. 

Trygon  uarnak,  Muller  und  Henle,  158.*  \ijj  /#  \ 

Trygon  uarnak.  Var,  1,  Muller  und  Henle.  158  /  V^^"*^-^ 

*  M.  M.  Miiller  and  Henle,  qnote  as  synonymes : 

!!I^^"*  tt*niak,       iRappcU.  Atlas,  p.  51." 
"  Trygon  omeschent,  J  '^"FF''"*  '^""»  p»  -*• 

The  quotation,  which  has  heen  repeated  by  Sir  John  Richardson,  1.  c,  is  a  mis- 
take.  The  two  names  occur  neither  in  page  51,  nor  in  the  *'  Alphabetisches  Ver- 
;»e]fihnias*'  of  Dr.  Ruppell's  Atlas. 
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Trygon  uaroak»  Var.  2,  3,  4,  MuUer  und  Henle,  158  (Tcm^y 
Tr jgon  narnack,  Richardaon:  Report,  1845«  197. 

Habit. — Sea  of  Pinartff,  Malayan  Peninsulat  Singapore, 

Indian  Ocean,  Red  Sea,  Bay  of  Bengal,  Mouths  of  the 

Ganges,  China  Sea,  Cape  of  Oood  Hope. 

{Young,)    Body  above  light  reddish  brown  or  greenish-ollTe,  with 

numerous  black  spots,  between  which  the  ground-colour  appears  like  a 

network ;  beneath  whitish ;  tail  brownish  white  with  nameroas  Uack 

«  

rings  or  transversal  bands.     (Disk  6  to  9  inch,  broad. — For.  2  and  4, 
M.  u.  H.) 

{Older.)  Brownish-  or  greyish-  olive  with  numerous  whitisli  spots ; 
posterior  part  of  tail  in  some  with  indistinct  blackish  or  whitiah  rings. 
(Disk  3  ft.  broad.— rar.  3,  M.  u.  H.) 

{Adult.)  Uniformly  brownish-  or  greenish-  olive.  Iris  golden ;  pupil 
transversely  oval. 

In  the  very  young  individuals  the  eyes  are  very  prominent  and  pro- 
ject above  the  level  of  the  spiracles.  The  skin  is  naked,  and  in  the 
centre  of  the  back  appears  but  a  single  heart-shaped  white  tuberde. 
In  a  spotted  individual,  9  inches  broad,  there  is  a  second  smaller  heait- 
shaped  tubercle  behind  the  former,  and  the  head  and  the  sides  along  the 
spine  of  the  back  are  scantily  covered  with  minute  distant  heart-shaped 
scales,  which  on  the  root  of  the  tail  are  placed  in  a  double  longitudinal 
series.  On  the  tail  appear  numerous  very  minute,  distant  thorns, 
which  later  disappear.  In  older  individuals  (upwards  of  3  ft.  broad,) 
the  head,  back  and  sides  and  the  anterior  half  of  the  tail  are  covered 
with  smooth  orbicular  scales,  the  intervals  between  which  are  filled 
with  many  smaller  than  the  rest. 

The  disk  is  a  little  broader  than  long.  The  distance  from  the  point 
of  the  snout  to  the  centre  between  the  nostrils  exceeds  by  one  thiid 
the  distance  between  the  nostrils.  The  snout  is  more  prominent  in 
the  young  than  in  the  adult.  The  tail  is  compressed  towards  the 
spine,  the  rest  cylindrical,  tapering  to  a  thin  point.  Its  length  is  about 
four  times  that  of  the  body.  On  the  lower  surface  i^pearsavcfy 
indistinct  skinny  hem.  The  spine  is  situated  at  the  termination  of  tiie 
anterior  seventh  or  ninth  of  the  tail.  Its  length  is  liaUe  to  consider- 
able individual  variations.  The  following  dimensions  were  takra  (am 
a  young  male,  {Var,  3,  M.  u.  H.) 
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From  the  snout  to  the  mouth,   Oft.  3|inch. 

9,    month  to  the  anus 1        Of 

liength  of  the  tailp 5        3| 

Greatest  breadth  of  the  disk, 1       lOf 

Distance  between  the  nostrils,    « « .  0        If 

f>        n        eyes,    ..* 0        3 

,s     from  the  snont  to  the  eyes, .  • . « 0        3f 

Breadth  of  the  mouth,  0        If 

Young  individuals  of  this  species  are  numerous  at  all  seasons  in  the 

Straits  of  Malacca,   but  larger  ones,  with  the  body  about  4  ft.  in 
length,  are  uncommon. 

Trygon   imbricata,  (Bloch-Schneider). 

Baja  imbricata,  Bloch-Schn.  366. 

Bussell,  IV.  Isacurrah  Tenkee*  (Fery  young.) 

Cuv.  R.  A.  II.  399  C). 

Trygon  imbricata,  MuUer  und  Henle,  164. 

Trygon  imbricata,  Bleeker :  Verb.  Batay.  Genoots.  XXII.  6. 

Above  lighter  or  darker  brown ;  the  tail  in  some  lighter  than  the 
body ;  beneath  white.     Iris  golden ;  pupil  transversely  oval. 

Habit. — Sea  of  Pinanfff  Singapore,  Malayan  Peninsula. 
Bay  of  Bengal,  Java,  Madura. 

The  snout  is  acutely  pomted ;  the  disk  is  of  equal  length  and  breadth ; 
the  external  and  the  posterior  angle  of  the  pectorals  are  rounded.  The 
distance  between  the  nostrils  is  less  than  one  half  of  that  from  the 
snout  to  the  centre  between  the  nostrils.  The  tail  is  but  little  longer 
than  the  body.  The  head  from  between  the  eyes  is  covered  with 
minute,  somewhat  distant  scales.  They  are  heart-shaped,  of  unequal 
fliae,  with  the  apex  directed  towards  the  snont.  On  the  back  appears 
an  irregularly  oval  patch  of  similar  scales,  with  their  points  directed 
towards  the  tail.  Between  the  occiput  and  the  scapular  region  appear 
a  aeries  of  single  scales  larger  than  the  rest.  The  anterior  fourth  of 
the  tail  is  compressed  and  above  covered  with  scales  like  those  of  the 
back,  with  a  mesial  line*  of  distant  lanceolate  scales,  which  gradually 
increase  in  length  towards  the  two  spines.  The  anterior  of  the  two 
spines  is  situated  at  the  termination  of  the  anterior  fourth  of  the  tail. 
It  is  a  little  shorter  than  the  posterior^  which  is  situated  a  little  more 

8  s 
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bsckwardfly  and  is  aboat  ^  of  tlie  leDgth  of  the  taiL    Bdiind  die  two 
spines  the  taUb  naked  and  becomes  Teiyaleiideraiidtaperiiig.  Beneath 
it  appears  a  very  indistinct  inot  of  a  skinny  hem.  Single  smstt  indm* 
doals  occor  at  Pinang  at  all  seasons. 
Breadth  of  the  disk» h^bA. 

From  the  snoot  to  the  anus, 5| 

Length  of  the  tail,    7) 

From  the  snout  to  the  month, If 

n  totheejes,   1| 

Breadth  of  the  mouth, Of 

Distance  between  the  eyes, 0} 

Length  of  the  posterior  spine, 2 

Trygon  Z176EI,  Burger. 

Trygon  sugei,  Muller  und  Henle,  165.    Taf. 

Trygon  zogei,  Richardson  :  Report,  1845,  197. 

(Fotm^.)  Above  brownish  yellow ;  candal  membranes  Uack ;  bestitk 
reddish  white.    Iris  golden ;  pupil  transversely  o?al. 

Habit  : — Sea  of  Pinang. 

Indian  Ocean,  Sea  of  Japan,  China. 

The  snout  is  very  prominent,  scute.  The  anterior  margms  of  tbe 
disk  are  straight,  the  posterior  convex.  The  external  angle  of  the  pn- 
torals  is  equidistant  from  the  apex  of  the  snout  and  the  anus.  Tbe 
length  ofthe  disk  slightly  exceeds  the  breadth.  The  distance  between  the 
nostrils  and  the  apex  of  the  snout  is  contained  ^  times  in  thatbetveo 
the  apex  and  the  centre  between  the  nostrils.  The  distance  between  ^ 
eyes  is  ^  of  their  distance  from  the  point  of  the  snout.  The  teeth  haie 
a  transversal  keeL  The  thin  tapering  tail  is  double  the  length  of  tk 
body.  The  spine  is  situated  nearly  at  the  anterior  fourth  of  tbe  td. 
Behind  the  spine  appear  a  superior  and  inferior  membrane.  Both  m 
low,  the  inferior  longer  than  the  superior.  The  body  is  naked,  bot  os 
the  dorsal  column,  between  the  occiput  and  the  scapular  r^on,  wgf» 
3  distant  small  thorns.  Some  distant,  very  minute  thorns  appesr  oa  the 
sides  of  the  tail  behind  the  spine.  The  latter  is  about  |^  of  the  kngt^ 
of  the  taO. 

From  the  apex  of  the  snout  to  the  mouth, H'^ 

ft        mouth  to  the  anus, • 1^ 
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Length  of  the  tail, 9  mch. 

Diatanoe  between  the  nostrils, 0^^ 

Greatest  breadth  of  the  disk, :  4f 

Distance  between  the  eyes,  0|. 

Breadth  of  the  moath, 0^ 

Single  young  indiyiduals  occur  at  Pinang,  but  rarely. 

Gen.  Fteroplatea,  Mailer  und  Henle,  1837. 

The  disk  is  nearly  or  more  than  twice  as  broad  as  long.  Tail  short, 
l^neraUy  shorter  than  the  body,  naked  or  with  low  fins.  Mouth 
slightly  arched.  The  teeth  do  not  extend  to  the  angles  of  the  mouth ; 
they  carry  one  to  three  points.  The  upper  membranous  yrsbfe  of  the 
jaw  is  indistinct,  without  fringes.  No  papillae  in  the  lower  jaw.  The 
akin  is  smooth,  or  covered  with  tubercles. 

Ftbroplatba    micrura,  (Bloch-Schn.) 

Trygon  micrura,  Bloch-Schn.  300. 

Bussell,  YI.  Tenkee  Kunsul.  (Young.) 

Baja  poecilura,  Shaw,  Y.  291. 

Trygon  kunsua,  Cnvier,  R.  A.  II.  400  (*) 

Trygon  poecilnrus,  Bennett :  Life  of  Raffles,  694. 

Pteroplatea  annulata,  Swainson,  11.  319. 

Pteroplatea  micrura,  Miiller  und  Henle,  169. 

Pteroplatea  micrura,  Richardson,  Report,  1845. 197. 

(Fery  jfout^.)  AboTe  reddish-  or  bluish-  brown,  with  numerous  dark 
dots,  or  with  distant  indistinct  light  spots ;  beneath  bluish-  or  reddish- 
white. 

{Older.)  AboTC  bottle-green,  or  bluish-brown ;  taO  with  black  and 
white  or  rose-coloured  rings;  beneath  whitish.  Iris  golden,  pupil 
transversely  oval. 

Habit. — Sea  o/Pinang,  Malayan  Penineula,  Singapore* 

Bay  of  Bengal,  Mouths  of  the  Ganges,  Red  Sea,  Sumatra, 
Java,  Borneo,  China  Sea. 

The  snout  is  little  prominent.  The  anterior  margin  of  the  pectorals  ia 
R  little  longer  than  the  posterior  and  slightly  concave  in  the  middle ;  the 
posterior  is  convex ;  the  external  angle  is  conical,  the  posterior  obtusely 
rounded.  In  younger  individuals  the  length  of  the  disk,  from  the  snout 

8  8  2 
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to  the  anus,  is  less  than  one  half  of  the  breadth  of  the  disk,  or  the  diitince 
between  the  external  angles  of  the  pectorals.  In  older  indiiiduals  the 
length  is  f  of  the  breadth  of  the  disk.  The  distance  between  the  iiuia 
angles  of  the  nostrils  is  about  one  half  of  the  greatest  diameter  of  the 
nostril.  The  distance  between  the  external  angles  of  the  nostrils  is  dooUe 
the  distance  from  their  centre  to  the  point  of  the  snout,  or  th^r  neaiest 
distance  from  the  pectoral  margin.  The  teeth  are  tricuspidate ;  their  cen- 
tral cusps  are  erect  and  longer  than  the  lateral  horizontal  ones.  In  hoth 
jaws  the  teeth  are  confined  to  the  central  third,  on  each  side  (^  vhich 
in  the  upper  jaw  appears  a  notch  corresponding  to  a  minuie  prominence 
in  the  lower  jaw.  The  depressed  tongue  occupies  the  whole  breadth 
of  the  mouth.  The  margin  of  the  spiracles  carries  no  denticle.  Thebodj 
is  naked.  The  ventral  fins  are  elongated  tetragonal,  with  the  posteiiix 
angles  rounded.  The  male  appendages  project  beyond  the  inner  maigins 
'  of  the  yentrals,  and  extend  to  the  root  of  the  caudal  spine.  The  length 
of  the  tail  varies :  in  the  very  young  it  is  shorter  than  the  bodj,  hiter 
it  becomes  a  little  longer  than  the  body.  It  is  depressed  towards  the 
spine,  from  thence  it  is  cylindrical,  very  slender  and  tapering.  It  ha 
no  fins.  The  slender  spine  is  situated  at  the  anterior  fifth.  In  the 
young,  with  the  disk  upwards  of  one  foot  in  breadth,  it  is  hidden  in 
the  integuments,  and  scarcely  -^  of  the  length  of  the  tail.  In  a  mikt 
15f  inch  in  breadth,  the  spine  is  nearly  ^  of  the  length  of  the  tail 
The  largest  indiridual  observed  was  taken  in  1840  near  the  Island  of 
Lantao,  in  the  mouth  of  the  Canton  Biver ;  the  disk  measured  4  kd 
in  breadth,  3  feet  in  length,  and  the  tail  1  foot.  The  tail  was  sroed 
with  two  spines  situated  close  to  each  other ;  each  about  one  ineh  b 
length.  Single  young  individuals  occur  at  all  seasons  in  the  Stnitsof 
Malacca. 

Dimensions. 

From  the  snout  to  the  mouth, l{  iocL 

From  the  mouth  to  the  anus, 4f 

Length  of  the  tail, 8 

Distance  between  the  inner  angles  of  the  nostrils, 0} 

Greatest  diameter  of  the  nostrils,. Of 

From  the  snout  to  the  eyes, 0| 

Distance  between  the  eyes, ]| 

Breadth  of  the  disk, l^ 
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Gkn.  Hypolophxjs,  Mailer  und  Henle^  1837. 

Form  of  the  body  like  TVy^ox.  Tail  beneath  with  a  fin,  not  extend- 
ing to  the  apex.  Upper  fin  absent.  Differs  principally  from  Trygon 
by  the  peculiar  form  of  the  month  and  the  teeth.  The  centre  of  the 
lower  jaw  is  pointed  tind  projecting,  and  has  on  each  side  a  forwards 
directed  cavity.  The  margin  of  the  upper  jaw  is  excavated  in  the  cen- 
tre to  receive  the  point  of  the  lower  jaw,  and  is  very  convex  on  each 
aide.  Teeth  like  paving  stones,  hexagonal,  broader  than  long ;  in  the 
upper  jaw  the  teeth  of  the  centre  are  small,  those  of  the  sides  large ;  in 
the  lower  jaw  they  are  nearly  of  equal  size :  the  external  ones  smaller. 

Hypolophus    sephen,  (ForskSl.) 

Baja  sephen,  Forsk&l :  Descr.  17,  No.  16. 

Baja  sephen,  Lac^p.  I.  123. 

Baja  sephen,  Bl.  Schn.  364. 

Russell,  III.  Wolga  Tenkee. 

Baja  sephen,  Shaw,  Y.  288. 

Baja  sephen,  Var.  Shaw  Y.  289. 

TrygoD  sephen,  Cuv.  B.  A.  II.  399. 

Trigon  sephen,  Ruppell:  Atlas,  52. 

Trigon  forskSlii,  ibid.  53,  Taf.  XIII.  Fig.  2. 

Trigon  sephen,  RuppeU :  Neue  Wirbelth.  Fische,  69,  Taf.   XIX. 

Fig.  5,  (Teeth.) 

Hypolophus  sephen,  Miiller  und  Henle,  170. 

Hypolophus  sephen,  Bleeker:  Yerh.  Bat.  Gen.  XXII.  6. 

(Young,)  Above  reddish  brown ;  the  scaly  portion  of  the  head» 
back  and  tail  lead-coloured ;  tail  behind  the  spine,  and  caudal  fin  black- 
ish brown ;  beneath  whitish.  Iris  golden ;  pupil  transversely  oval» 
black. 

Habit. — Sea  ofPinang^  Malayan  Peninaula,  Singapore, 

Bay  of  Bengal,  Mouths  of  the  Ganges,  Bed  Sea,  Indian 
Ocean,  Java,  Madura. 

The  disk  is  rhombic,  with  rounded  angles.  In  the  very  young  the 
snout  is  more  pointed  than  in  the  older.  The  external  angles  of  the 
Tentrals  are  acute,  the  internal  obtuse.  The  distance  between  the  nos- 
trib  is  one  half  of  their  distance  from  the  snout.  The  distance  from 
the  snout  to  the  eyes  exceeds  by  one  third  that  between  the  eyes.  The 
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snout  ii  above  covered  with  distant  tricaspidate  scales.  On  the  upper 
part  of  the  head,  back  and  on  the  root  of  the  tail  they  are  naooth, 
hexagonal^  with  their  anterior  and  posterior  ma^iins  denticnlated  and 
with  a  shaUow  cavity  in  their  centre.  Three  lai^e  heart-shaped  connx 
plates,  placed  longitudinally,  appear  on  the  sci^ular  region.  Of  tb 
three  the  central  one  is  the  largest,  the  anterior  the  smallest  The 
tail  is  from  three  to  four  times  the  length  of  the  body.  As  far  si  the 
spine  it  is  depressed,  trigonal  and  tapering ;  the  portion  siqppoTtbg 
the  caudal  is  compressed  and  with  minute  lanceolate  scales ;  the  reit  ii 
very  attenuated  like  a  whip  cord.  The  spine  is  situated  a  little  behind 
the  anterior  third  of  the  tail ;  its  length  varies  from  j^  to  ^  of  tbe  tail 
The  caudal  membrane  commences  beneath  the  root  of  the  spine  and 
continues  beyond  the  central  third  of  the  lower  margin  of  the  tail.  Iti 
height  is  less  than  that  of  the  part  of  .the  tail  to  which  it  is  attached. 
Single  young  individuals  occur  at  all  seasons  in  the  Straits  of  Malaoa. 

Dimensions. 

From  the  snout  to  the  mouth, , 1|  isek 

From  the  mouth  to  the  anus, 4f 

Length  of  the  tail, 26{ 

Distance  between  the  inner  (anterior)  angles  of  the  nostrils.    Of 

From  the  snout  to  the  eves, 2 

Distance  between  the  eyes, 1} 

Breadth  of  the  disk, 7} 

Okn.  Tabniura,  Muller  und  Henle,  1837. 

Disk  rounded.  Tail  not  much  longer  than  the  body,  depressed  in 
front  of  the  spine,  compressed  behind  it,  with  a  high  inferior  h^ 
which  commences  from  the  spine  and  extends  to  the  apex  of  the  tail 
The  upper  margin  of  the  tail  carries  frequently  a  low  longer  or  shorttf 
skinny  hem,  extending  to  the  apex  of  the  tail.  The  caudal  spine  i 
little  in  front  of  the  middle  of  the  tail.  Nostrils  approximated  as  ia 
Trygon.  Teeth  flattened,  with  a  transversal  protuberance,  or  pobleiL 
Mouth  straight  or  undulating.  Membranous  valve  behind  the  upfcf 
jaw  straight ;  that  behind  the  lower  jaw  without  papiUae. 

Takniura    lymna,  (Forskal.) 

Raja  lymna,  Forskal :  Descr.  17,  No.  15* 
Raja  lymna,  Linn^ :  Syst.  15 1 U 
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Lja  lymna,  Lao^p.  I.  Tab.  IV.  Fig.  2-3. 
de  torpiUe,  ibid.  Tab.  VI.  Fig.  I. 
Baja  Ijmnsk,  Bl.  Schn.  364. 
Raja  lymna,  Shaw  Y.  287. 
Trigon  Ijmna,  Buppell:  Atlas,  51,  Taf.  13,  Fig.  1. 
Trygon  lymna,  Cuv.  R.  A.  II.  400  (*.) 
Trigon  lymna,  Ruppell :  Neue  Wirbelth.  Fiache,  69,  Taf.  19. 

Fig.  4.  (Teeth.) 
(lean.)  Trygon  ornatum.  Gray :  111.  Ind.  Zool.  I.  PI.  99. 
Tiygon  lyxnna»  Swuoson,  II.  319. 
Taeniura  halgani,  Lesson  in  Dnperrey  :  Yoy.  II.  100. 
Taeniura  lymna,  MuUer  und  Henle,  171, 197,  Taf.  (Month.)  . 
.    (Yaumg.)    Above  brownish  bronze,  with  numerous  oval  and  round 
ultramarine  spots ;  from  the  scapular  region  on  each  side  of  the  back 
a  broad  ultramine  band,  continuing  on  the  ^des  of  the  tail  to  the  root 
of  the  spine ;  caudal  fin  pale  brownish,  the  lower  margin  edged  with 
black;  beneath  greenish  white.    Irb  narrow  golden  round  the  pupil, 
the  rest  dark  blue ;  pupil  transversely  oval,  black* 

Habit. — Sea  of  Pinang,  Malayan  Peninsula,  Singapore. 
Indian  Ocean,  Red  Sea,  Timor,  New  Ireland* 

Dimensions* 

From  the  snout  to  the  mouth, 0|  inch. 

From  the  month  to  the  anus,    3|- 

Length  of  the  tail,    • 6 

„       of  the  caudal  spine, 1 

Distance  between  the  eyes,   Of 

Breadth  of  the  disk, 4f 

This  species  is  of  rare  occurrence  in  the  Straits  of  Malacca. ' 

« 

FAM.  MYLIOBATIDID^. 

OsN.  Myliobatis  (DumMl,  1817)  MuUer  und  Henle,  1841. 

(Abtobatis,  Blainville,  1828.) 

Snout  pointed,  composed  by  the  united  anterior  pectoral  rays.  Nasal 
yalves  united,  with  straight  margin.  Mouth  transversal.  Both  jaws 
with  straight  margin.  Teeth  hexagonal,  in  the  centre  a  series  of  broader 
teeth,  backwards,  increasing  in  breadth.  On  each  side  smaller,  tetragonal 
plates  resembling  pavmg  stones,  fitting  into  the  zig-zags  of  the  central 
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teeth.  The  teeth  of  the  upper  jaw  longitudinally  and  transrersdj 
convex ;  those  of  the  lower  jaw  flat,  scarcelj  somewhat  concave ;  teeth 
of  neither  jaw  occupy  the  entire  breadth, 

Myliobatis    nieuhofii,  (Bloch-Schn.) 

Aquilee  marinse  species,  Willoughby,  6,  Tab.  X.  Fig.  3  (App.) 

Raja  nieuhofii,  BL  Schn.  364. 

Russell,  YII.  Mookarah  Tenkee. 

Raja  fasciaU,  Shaw,  Y.  286,  PI.  143. 

Myliobatis  nieuhowii,  Cuv.  R.  A.  II.  401  Q. 

Myliobatis  aquila,  Bonaparte  :  Fauna  It.  Fasc.  II. 

Myliobatis  nieuhofii,  Muller  und  Henle,  177. 

Myliobatis  nieuhofii,  Richardson:  Report,  1845,  198. 

Pari  klawar  of  the  Malays. 

{Founff,)  Above  yellowish  brown,  with  six  or  more  narrow  trans- 
versal bands  of  deep  bluish  purple ;  beneath  whitish ;  tail  bladcBii 
brown ;  posterior  half  with  irregular  white  spots.  Iris  golden,  pnpil 
vertically  elliptical.    Teeth  pale  amber-coloured. 

Habit. — Sea  ofPinang. 

Indian  Ocean,  Goromandel,  Chinese  and  Australian  Sets, 
Mediterranean. 

In  the  very  young  the  apex  of  the  snout  is  double  the  length  of  the 
nasal  valve.  The  pectorals  are  sickle-shaped.  The  dorsal  is  triangnltr, 
commencing  at  the  root  of  the  tail,  and  not  extending  beyond  the  ^xx 
of  the  ventrals.  The  length  of  the  body  is  contained  2\  times  in  the 
greatest  breadth  of  the  disk.  The  body  is  naked,  and  the  tail  withoot 
spine.  The  tail  exceeds  four  times  the  length  of  the  body.  A  female, 
observed  at  Pinang  in  May  1845,  was  of  the  following  dimensions. 

From  the  snout  to  the  mouth, Of  indi. 

„        mouth  to  the  anus, 2| 

Length  of  the  tail, 14|^ 

From  the  root  of  the  tail  to  the  dorsal, 0| 

From  the  snout  to  the  eyes, Of 

Distance  between  the  eyes, Of 

Breadth  of  the  nasal  valve, Of 

Length  of  do Of 

Greatest  breadth,  (between  the  external  angles  of  the  pec- 
torals,)    , 8f 
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Myliobatis  HiLYUSy  ValeDcieiuies. 

Myltobatb  milyus,  Muller  and  Henle,  178. 

Pari  klawar  of  the  Malays. 

{Younff.)  Above,  pale  fawn-coloared  ;  on  the  head  and  back  a  num- 
ber of  distant  anastomosing  black  lines,  which  on  the  anterior  half  of 
the  root  of  the  pectorals  are  arranged  transversely,  so  as  to  make  the 
ground-colonr  between  them  resemble  very  broad  transverse  bands ; 
on  the  rest  of  the  body,  on  the  pectoral  and  ventral  fins  the  black  lines 
form  an  open  net-work;  the  anterior  margin  of  the  pectorals,  to 
near  the  apex,  and  the  dorsal,  pale  fawn-coloured  without  black 
meshes.  Anterior  sixth  of  tail  fawn-coloured,  .indistinctly  ringed  with 
blackish  brown  ;  rest  of  the  tail  black ;  abdomen  white.  Iris  narrow 
golden  round  the  pupil,  the  rest  fawn-coloured ;  pupil  heart-shaped, 
with  the  apex  downwards.    Teeth  pale  amber-coloured. 

Habit. — Sea  o/Pinang. 
Bed  Sea. 

The  form  of  the  body,  teeth  and  fins  is  similar  to  that  of  M.  nieuhqfii, 
but  the  position  of  the  dorsal  fin  differs.  It  commences  farther 
behind  the  termination  of  the  base  of  the  ventrals,  close  to  their  apex, 
beyond  which  it  does  not  extend.  The  male  appendages  are  shorter 
than  the  corresponding  margin  of  the  ventrals  ;  they  are  white,  with  a 
black  longitudinal  streak  above.  At  its  root  the  tail  is  greatly  compress- 
ed, two  edged,  like  the  blade  of  an  oar ;  the  rest  is  slender  like  a  whip- 
cord ;  its  length  is  4^  times  that  of  the  body.  The  tail  has  neither 
spine  nor  fin.  The  body  is  naked.  A  single  young  male  was  ob- 
served at  Pinang  in  August  1846.  It  was  of  the  following  dimensions : 

From  the  snout  to  the  mouth, 1|  inch. 

„        mouth  to  the  anus, 6| 

Length  of  the  tail, 46| 

„      from  the  root  of  the  tail  to  the  dorsal, \^ 

Base  of  the  dorsal,    Of 


6 
7 


Anterior  margin  of  do.,    0 

Posterior  margin  of  do.,    Of 

Distance  between  the  eyes, If 

Distance  between  the  nostrils, 0| 

Breadth  of  the  mouth, Of 

Anterior  margin  of  the  pectorals,. « 9f 

8  T 
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Posterior  margin  of  the  pectorals^ 7f  indu 

Base  of  the  yeotrals, 0^ 

External  margin  of  do.,    11 

Internal  do.^ H 

Male  appendage,   01 

Greatest  breadth  of  the  disk  (between  the  external  angles 

of  the  pectorals,)   19 

Gen.  Stoasodon,*  Cantor. 

{Equivalent  to  Astobatis,  MuUer  und  Henle,  1841.) 

Snont  acute,  undivided.  The  lower  margin  of  the  united  nasal 
valves  deeply  indented.  The  frcenulam  of  the  nasal  valve  is  covered 
vrith  papillse  which  are  transversely  disposed  in  front  of  the  npper  jaw. 
On  the  dorsal  surface  of  the  nasal  valve,  near  the  external  marg^,  a 
lobule  with  fringed  edge.  Lower  jaw  acute,  projecting  beyond  the 
upper ;  upper  jaw  with  a  straight  margin.  The  dental  laminae  of  both 
jaws  form  a  series,  without  smaller  lateral  teeth  ;  in  the  lower  jaw  the 
lamince  are  arched  and  parallel  to  the  margin  of  the  jaw.  The  lamias 
do  not  occupy  the  whole  breadth  of  the  jaw. 

Stoasodon  narinari,  (Bloch -Schneider.) 

Narinari,  Marcgrave,  176. 
Ruysch  :  Thes.  T.  XXXIX.  Fig.  6. 
La  raie  aigle,  Lac6p.  I.  PI.  6,  Fig.  2. 
Raja  narinari,  Bloch-Schn.  361. 
Bussell,  VIII.  £el-tenkee. 
Raja  guttata,  Shaw,  Y.  285,  PL  142. 

Raja  quinqueaculeata,  Quoy  et  Gaim.  Freycin.  200,  PI.  43,  Fig.  ^ 
Myliobatis  narinari,  Cuv.  R.  A.  II.  401  O 
Myliobatis  narinari,  Bennett :  Life  of  Raffles,  694. 
Myliobatis  eeUenkee,  Ruppell :  Neue  Wirbelth.  Fische,  70,  Taf.  19, 

Fig.  3,  (Tecih.) 
Aetobatis  indica,  Swainson,  II.  321. 


*  'Xroiif  arcade;  5S^yi  tooth.  Substituted  for  Aeiobatit,  MuUemndHeBle,  1811, 
preoccupied  by  AHohatU^  Blainville,  1828>  which  as  observed,  ua  synoojuiesf 
Jiyliobatii,    The  characters  giTen  are  those  of  M.  M.  MiiUer  and  Henk. 
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Myliobatis  narinari,  Agassiz :  III.  Taf.  D.  1,  2.  (Teetb.) 

Mjliobatis  macroptera,  McClelland  :  Gale.  Jonra.  Nat.  Ilist.  !•  G0« 

Fig.  1,  a.  b. 

Aetobatis  narinari,  Muller  und  Henle,  179. 

Aetobatis  narinari,  Bleeker :  Verb.  Batay.  Gen.  XXII.  6. 

Pari  lung  of  tbe  Malays. 

Above  greenish  olive  or  greenish  grey  ;  a  little  behind  the  occiput 
and  behind  the  anterior  margin  of  the  pectorals  appear  more,  or  less 
numerous  greenish-white  rounded  spots,-  edged  with  black ;  tail  behind 
the  spine  black  ;  abdominal  surface  of  disk  and  tail  as  far  as  the  spine 
greenish  white ;  rest  black.  Iris  greenish  golden ;  pupil  vertically 
elliptical.     Teeth  greenish  white. 

Habit. — Sea  ofPinang^  Malayan  Peninsula,  Singapore. 

Indian  Ocean,  Red  Sea,  Bay  of  Bengal,   Months  of  the 
Ganges,  Sumatra,  Java^  Madura,  Brazil,  Surinam. 

Greatest  Breadth  :  3  feet. 

The  snout  is  conical  and  about  ^  broader  than  long,  and  not  quite 
double  the  length  of  the  nasal  valve.  The  nasal  lobule  is  broad  conical. 
The  shape  of  the  disk  resembles  that  of  Myliobatis  mUvus.  The 
dorsal  fin  commences  near  the  termination  of  the  base  of  the  ventrals^ 
but  terminates  at  some  distance  in  front  of  the  apex  of  the  ventrals. 
The  latter  are  elongated,  about  thrice  as  long  as  broad.  The  male  ap- 
pendages do  not  extend  beyond  the  corresponding  margin  of  the  fin,  and 
are  shorter  in  the  young.  The  tail  is  trigonal  as  far  as  the  spine,  the  rest 
is  compressed  and  flagelliform.  Its  length  is  thrice  or  four  times  that 
of  the  body.  The  spine  is  situated  immediately  behind  the  termination 
of  the  dorsal ;  its  length  equals  its  distance  from  the  anus.  Some  in- 
dividuals are  armed  with  a  second  somewhat  longer  spine,  a  little  behind 
the  root  of  the  former.  The  dental  laminae  of  the  upper  jaw  are  very 
slightly  arched ;  the  anterior  margin  of  the  external  lamince  exhibits 
numerous  vertical  denticulations.  The  laminae  of  the  lower  jaw  are 
but  f  of  the  breadth  of  those  of  the  upper,  but  they  are  more  convex, 
forming  in  the  centre  an  obtuse  angle.  Single  young  individuals  occur 
at  all  seasons  in  the  Straits  of  Malacca.  The  following  dimensions 
were  taken  from  a  young  male,  armed  with  two  spines : 

From  the  snout  to  the  nostrils, ^  . . .  • 1    inch. 

From  the  nostrils  to  the  mouth, 0§ 

8  T  2 
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From  the  mouth  to  the  anus» 5f  inch. 

Length  of  the  tail,    3^ 

Distance  between  the  nostrils, Of 

»             ,f      the  eyes,  IJ 

Breadth  of  the  mouth, Of 

Distance  from  the  snout  to  the  eyes,    « l\ 

Length  of  the  anterior  spine, Ij- 

,9      of  the  second  do., If 

Greatest  breadth  of  the  disk,    llf 

Gbn.  Rbinoftera,  (KuU)  MUller  und  Henle^  1841. 

The  snout  deeply  divided  by  a  central  incision.  The  inranial  fins  an 
not  on  a  level  with  the  pectorals,  but  lower  down,  and  are  fixed  at  the 
inferior  margin  of  the  root  of  the  pectorals.  The  rays  of  the  cnmiii 
fins  commence  farther  back  than  the  termination  of  the  pectorals.  The 
lower  margin  of  the  nasal  valve  is  straight;  the  external  angle  acute; 
on  each  side  of  their  dorsal  surface  a  longitudinal  fold.  The  teeth 
stand  side  by  side  in  3  to  5  rows  of  broad  hexagonal  plates  whidi 
lateraUy  decrease  in  size.  Outside  appear  several  rows  of  smaller  teeth, 
which  are  not  broader  than  long.  They  occupy  the  entire  breadth  of 
the  jaw. 

Rhinoftkra  adspersa,  Valenciennes. 

Bhinoptera  adspersa,  Mtiller  und  Henle,  183. 

Pari  daun  of  the  Malays. 

(Younff.)    Above  pale  fawn-coloured ;  beneath  white. 

{Older,)  Above  chocolate  brown  or  greenish  olive  ;  beneath  white. 
Iris  golden  fawn*  coloured ;  pupil  vertically  elliptical.  Teeth  yellowish 
white. 

Habit. — Sea  ofPinangm 
Indian  Ocean. 

The  teeth  of  both  jaws  are  similar ;  those  of  the  centre-row  are 
hardly  thrice  as  broad  as  long..  The  other  rows  gradually  decrease 
towards  the  sides  of  the  mouth.  There  are  nine  rows  in  the  iqiper 
jaw,  seven  in  the  lower.  The  margin  of  the  nasal  valve  is  finelf 
denticulated,  its  length  is  3f  times  its  height.  The  anterior  maigin 
of  the  pectorals  is  slightly  convex  ;  the  posterior  concave ;  the  aiigks 


1 849.]  Catalogue  of  Malayan  Fishes.  1419 

acute.  The  yentrals  are  tetragonal^  considerably  projectiog  beyond 
the  pectorals.  The  dorsal  commences  at  the  termination  of  the 
Tentralsy  and  extends  a  little  beyond  their  apex.  The  tail  is  about 
3  to  3^  times  the  length  of  the  body ;  the  anterior  third  is  greatly 
compressed ;  the  rest  flagelliform.  At  a  short  distance  from  the  dorsal 
ia  situated  a  small  spine,  but  little  longer  than  the  base  of  the  dorsal ; 
a  little  behind  it  appears  a  second,  scarcely  longer  than  the  preceding 
spine.  In  the  young  the  back  is  smooth.  In  older  individuals  M.  M. 
MuUer  und  Henle  describe  the  back  as  being  rough  from  minute  spines 
with  stellate  base.  At  Pinang  this  species  occurs  at  irregular  intervals, 
singly  or  a  few  together.  The  following  dimensions  were  taken  from  a 
young  female. 

From  the  incision  of  the  snout  to  the  centre  between  the 

nostrils 1    inch. 

the  nostrils  to  the  mouth, • Of 

the  mouth  to  the  anus, 5f 

Length  of  the  tail,    • 24 

Breadth  of  the  margin  of  the  nasal  valve,    If 

„        of  the  mouth, \\ 

„        of  the  disk, 13 

Length  of  the  posterior  margin  of  the  pectorals,    0} 

„        of  external  margin  of  the  ventrals, •      If 

,y        of  each  caudal  spine, 0^ 

FAM.   DICEEOBATIDID^. 

GsN.  DiCEROBATis,  (DiAROBATUS,  Bloch,)  Blainville,  1828. 

(Cbphaloftertjs,*  [DumMl,']  Risso,  1810. — Cbphaloptbra,  Riseo, 

1826.) 

Mouth  on  the  abdominal  surface.  Teeth  of  both  jaws  minute,  flat* 
tened,  like  paving  stones,  of  different  forms.  The  rays  of  the  pectorals 
extend  closely  to  the  skull.  The  anterior  margin  of  the  pectorals  is 
convex  from  the  skull  behind  the  eyes  to  the  apex.f 


99 


*  Pre-occapied  by  Cephtdopteruf^  Geoffroy,  1809,  CAve9,J 
t  Cephahpiera,  MCUkr  und  Henle,  page  184* 
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DiCEROBATis   EREGOODOo,  (Cavier.) 

Russell :  page  5,  No.  IX.  Eregoodoo  Tenkee.  B.  (Dorsal  view.) 
CephaiopCera  eregoodo-tenkee,  Cuv.  R.  A.  IL  402  (')• 
{Young  ?)  Above  intense  purple,  with  blue  and  violet  reflections ; 
at  the  apex  of  the  dorsal  fin  a  whitish  rounded  spot ;  external  margin 
of  ventrals  white  ;  upper  (external)  surface  of  the  cranial  fins»  and  «de 
of  the  head  behind  the  eyes  white ;  lower  (internal)  surface  of  the  era* 
nial  fins  silvery  grey,  of  a  chequered  appearance,  produced  by  the  trans- 
verse divisions  of  the  rays ;  the  apex  and  internal  mai^ia  broadly 
brimmed  with  black ;  beneath  white ;  tail,  as  far  as  the  ventrab  extend, 
white,  rest  black ;  margin  of  the  snout  and  both  jaws  black.  Iris  purple ; 
pupil  vertical,  resembling  the  figure  8,  or  two  vertically  placed  baUs. 

.  Habit. — Sea  ofPinang, 
CoromandeU 
The  inner  half  of  the  anterior  margin  of  the  pectorals  ia  Tery  alightly 
concave,  the  outer  half  convex ;  the  posterior  margin  is  concave ;  the 
external  and  internal  angles  acute.  The  length  of  the  pectorals,  from 
their  origin,  above  and  a  little  behind  the  eye,  to  their  internal  angles 
is  about  f  of  the  greatest  breadth  of  the  disk.  The  ventrals  project 
but  little  beyond  the  pectorals.  The  male  appendages  are  about  f  of 
the  internal  margin  of  the  ventrals,  slender  and  throughout  attached 
to  the  margin.  The  tail  slightly  exceeds  1^  times  the  length  of  the 
body ;  it  is  very  slender,  flagelliform,  and  nearly  throughout  tetragonaL 
The  dorsal  fin  has  the  appearance  of  being  triangular,  but  it  has  a 
posterior  very  short  margin.  It  commences  a  little  in  firont  of  the 
ventrals  and  terminates  a  little  behind  their  termination.  The  apex 
of  the  dorsal  hardly  extends  beyond  the  anterior  half  of  the  ven* 
trals.  The  body  is  smooth  to  the  touch.  The  upper  surface  of  the 
head  and  the  throat  are  perforated  by  numerous  pores.  At  the  poste- 
rior part  of  the  back  appear  some  very  minute  scales  or  spines,  which 
resemble  white  dots.  They  are  distant  and  offer  no  resistance  to  the 
touch.  The  tail  is  naked  and  without  spine.  The  anterior  margin  of 
the  head  (the  snout),  between  the  cranial  fins,  is  concave*  The  dis- 
tance from  the  centre  of  this  margin  to  the  mouth  is  \  of  the  breadth 
of  the  mouth.  The  length  of  the  cranial  fins,  from  their  origin  a  littk 
behind  the  mouth  to  their  apex,  equals  the  distance  between  both  fias 
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across  the  throat.  Both  are  parallel,  not  divei^ng,  as  they  appear  in 
M.  M,  Mulier  and  Henle's  figure  of  Cephaloptera  kuhliu  They  are 
turned  upwards,  their  upper  surface  being  longitudinally  hollowed. 
The  spiracles  are  very  small,  hid  beneath  the  origin  of  the  pectorals. 
The  margin  of  the  nasal  valve  is  straight  and  covers  nearly  the  whole 
of  the  upper  jaw.  The  angles  form  a  conical  lobule.  The  narrow 
band  of  teeth  extends  in  both  jaws  not  quite  to  the  angle,  occupying 
the  central  f  of  the  breadth  of  the  mouth.  The  teeth  are  uniformly 
minute,  flattened,  of  a  pentagonal  shape,  with  backwards  directed  point. 
They  have  frequently  two  or  three  such  points.  They  are  generally 
tvrice  broader  than  long,  but  in  both  jaws  appear  here  and  there  a 
single  tooth  broader  than  the  rest,  as  if  composed  of  two  or  three  teeth 
soldered  together.  The  upper  jaw  has  80,  the  lower  95  rows  of  teeth, 
each  consisting  of  6,  rarely  7*  Behind  the  upper  jaw  appears  a  large 
membranous  valve,  the  free  margin  of  which  is  convex.  There  is  no 
trace  of  a  tongue.  The  equidistant  gill-openings  are  arranged  on  two 
backwards  converging  lines.  Each  opening  is  of  this  figure  «^,  the  6rst 
being  double  the  length  of  the  fiflh.  The  only  individual  examined, 
was  observed  at  Pinang  in  February  1845.  It  was  a  male,  apparently 
young,  of  the  following  dimensions. 

From  the  centre  between  the  cranial  fins  to  the  centre  of 

the  snout, • 3  j-  inch* 

From  the  centre  of  the  snout  to  the  mouth,    1|- 

„     the  mouth  to  the  anus 11 

Length  of  the  tail,     19f 

Distance  between  the  nostrils, 2| 

„     from  the  nostrils  to  the  mouth, Of 

Breadth  of  the  mouth, «      3f 

Length  of  the  cranial  fins,    5| 

Distance  between  them,    5f 

„    between  the  eyes, 5 

Base  (Length)  of  the  pectorals,    13| 

Breadth  of  do., 13^ 

Base  of  the  dorsal,    l^ 

Anterior  margin  of  do., 2^ 

Posterior    „       of  do.,     Of 

Superior     „       of  dp.,     OJ 
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Length  of  the  Teiitrals, 2}  inch. 

„    ,.   first  g^-opening, If 

„    „  fifth  do.,   • ^ 

Distance  between  the  first  giU-openings, 3| 

Greatest  breadth  of  the  dbk, 30t 

The  stomach  is  elongated  cylindrical,  hslf  the  length  of  the  body  ; 
the  intestines  equal  the  length  of  the  body. 

This  fish  agrees  in  several  characters  with  Russell's  Eregoodoo  7tfa- 

kee.  No.  IX.  R,  {not  No.  IX.  N,  from  St.  Helena.)    M.  M.  Muller 

and  Henle  express  some  doubt  as  to  the  identity  of  Russell's  No.  IX 

and  Cephaloptera  ol/erm,  Muller,  {Plagioatomen,  page  185)  from  BraaL 

According  to  the  description  of  M.  M.  Muller  and  Henle,  the  latter  differs 

from  the  present  species  in  the  following  characters.    In  C  oi/erni  the 

distance  of  the  mouth  from  the  head  is  in  proportion  to  the  breadth  of 

the  mouth  as  3  to  13  ;  in  the  present  species  that  distance  is  ^  of  the 

breadth  of  the  mouth,  or  as  1  to  3.    In  C,  olfertii  the  length  of  the 

cranial  fins  compared  with  their  distance  is  as  8  to  1 1 ;  in  the  present 

species  both  are  equal.     In  C  olferm  the  length  of  the  pectorsb, 

measured  from  their  origin  on  the  skull,  equals  half  the  breadth  of  the 

disk ;  in  the  present  species  their  length  is  less  than  the  breadth  of 

the  disk. 


•'^»«  •     f\^  ■•m^  1^'\^  ^S^*^    *^N       ^.^•.^V.'X^    u-    %^X^    V'       ^ 
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ADDENDA. 


The  following  alterations  are  made  by  referring  to  Histoire  Natu* 
reUe  dea  Poiuotu,  Tome  XXII.  and  to  Neue  Wirbelthiere.  Fisehe, 

Page  1253. 

Saurus  traehinuSf  Temminck  et  Schlegel^  is  the  young  of: 

Saurtjs  myops,  (Forster.) 
Lagarto,  Parra,  XVIII.  Fig  2? 
Salmo  fcetens,*  Bloch,  Tab.  384,  Fig.  2. 
Osm^re  gallon^,  Lac^p.  Y.  PI.  6,  Fig.  U 
Salmo  mjops,  Forster,  Bl.  Schn.  42U 
Salmo  truncatus,  Spiz  et  Agassiz :  Esp.  et  Gen.  XLY. 

Saums  myops.        ^ 

c  *         1        >  Cuvier :  E.  A.  II.  314  (•). 

Saurus  truncatus,   J  ^^ 

Saurus  lemniscatus,  (S.  elegans.  Gray,)  Richardson,  Report,   1845, 

301. 
Saurus  trachinus,  Temm.  et  Schl.  Fauna  Japon.  Pisces,  231,  Tab. 

CVl.  Fig.  2.     (Tounff.) 
Salmo  myops,  Forster :  Descr.  Anim.  ed.  Lichtenstein,  412,  No.  303. 
Saurus  fasciolatns,  Lesueur,  Guv.  and  Yal.  XXII.  489. 
Saurus  myops.  Guv.  and  Yal.  XXII.  485. 
Habit. — SeaofPinang, 

Indian  Ocean,  Trincomallee,  Pondicherry,  Celebes,  Am- 
boyna,  Sea  of  Ghina,  Macao,  Japan,  Atlantic  Ocean, 
St.  Helena,  Isle  of  France,  Martinique,  South  Carolina, 
Bahia,  Brazil.     (Guv.  and  Yal.  1.  c.) 

Page  1256. 

To  the  Synonymes  of  Saurua  nehereus,  (Buchan.  Hamilton,)  add  : 
Saurus  ophiodon.  Guv.  and  Yal.  XXII.  490. 


*  Not  Saimofatenit  Uimi  (Cut.  et  Yal.  XXII.  488.) 

8  u 
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Page  1252. 

Saurut  badtf  Cavier,  belongs  according  to  M.  Valenciennes  to  a  dis- 
tinct genns^  following  that  of  Saurus,  and  M.  Valenciennes  has  cor- 
rected the  nomenclature  as  follows. 

SauridAi  Cuvier  and  Valenciennes,  1849. 

The  palatals  have  on  the  inner  side  of  the  long  band  of  teeth  i 
small  dbtinct  group  of  sharp  teeth,  sorroonded  bj  minute  aspmties. 
The  palatals  consequently  have  two  separate  series  of  teeth,  whereas  in 
the  genus  Saurua  they  have  but  a  single  such.  The  internal  ventnl 
rays  are  not  so  elongated  as  those  of  Saurus  ;  two  oblong  foesets  on 
the  sides  of  the  palatak,  but  none  in  front  of  the  velum  palatinum, 
like  those  of  Saurue. 

Savrida  TtJMBiL,  (Bloch.) 

Salmo  tumbil,  Bloch,  Tab.  430. 

Eussell :  CLXXII.  Badi  Mottah. 

Salmo  tumbil,  Shaw,  Y.  67. 

Saurus  badi,  Cuv.  R.  A.  314  ('). 

Saurus  badimottah,  Buppell :  Neue  Wirbelth.  Fische,  77 * 

Saurus  argyrophanes,  Bichardsou,  Report  1845,  302. 

Saurida  tombil,  Cuv.  and  Yal.  XXII.  500. 

Habit. — Sea  ofPinang,  Malayan  Peninsula^  Singapore, 

Malabar,  Coromandel,  Yanikolo,  Waigiou,  Macao,  Bed 
Sea,  Isle  oif  France  (Cuv.  and  Yal.  1.  c.) 

Page  1381. 

To  the  Synonymes  of  Carehariae  acutue  add :  Ruppell :  Neue  Wir- 

belth.  Fische.  65,  Taf.  18,  Fig.  4. 

Page  1382. 

To  the  Synonymes  of  Carehariaa  melanopiente  add ;  Ruppell :  Neue 

Wirbelth.  Fisdie.  63. 


t^0^^^l^^0^^^^^^^^^»^t^t^^0^0»^*^t^^*^^*^^^^^^S^^^^^^*^^^>^*^i 
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EXPLANATION  OF  THE  PLATES. 


Plate  I. 
Fig.  1.    Crenidenb  sarissophortjs.    Natural  size. 

2.  Tooth  of  the  anterior  scries,  upper  jaw.     Magnified. 

3.  Ditto  of  the  posterior  series,   Ditto.  Ditto. 

4.  Vertical  section.    Natural  size. 

Plate  II. 
Fig.  1 — 3.    Macropodus  puonax.    Natural  size. 

2.  Lahjrinth.    Natural  size. 

3.  Vertical  section.    Natural  size. 

4.  Macropodxjb  pxjonax,  Var.  Magnified. 

5.  Trichopodus  TRICHOPTERU8.    Labyrinth  and  branchi- 

ostegous  rays.     Natural  size. 

Plate  III. 
CHiBTODON  PRiETBXTATus.    Natural  size. 

Plate   IV. 
Fig.  1*    Acanthurus  XANTHOPTERU8.     Natund  size. 
2.    Vertical  section.    Natural  size. 
3-    Tooth.  1  3^      j^^^^ 
4.    Scale.    J     ^ 

Plate  V. 

Fig.  I.  Ophixjrxjs  baccidenb.    Dentition.    Natural  size. 

2.  Ophiurus  boro.    Dentition.     Natural  size. 

3.  Opbixjrus  orandoculis.    Dentition.     Magnified. 

4.  Ophiurus  brbyiceps.     Dentition.    Magnified. 

5.  MxjRiBNA  THYRSoiDEA.    Dentition.     Natural  size. 
6 — 7*  MoNOPTERUS  jAVANicus.    Head.    Natural  size. 

8.    MoNOPTERUs  jAVANiciTS.    Dentition.    Natural  size. 

Plate  VI. 
Fig.  1.    Dalophib  ancepb.    Natural  size. 

2.  Vertical  section.    Natural  size, 

3.  Dentition.    Magnified. 

4.  Head.    Magnified. 
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Plate  VII. 
Fig,  1.    Symbranchub   caligans.     Nataral  size. 

2.  Head.     Magnified. 

3.  Dentition  and  Tongue.     Magnified. 

Plate.  VIII. 
Fig.  1.    Alutarixts  BARBATU8.    Natanl  size. 

2.  OsTRACiuM  TESSBRULA.    Natural  size* 

3.  OsTRACiUM  TE88BRULA.    Vertical  section.     Natural  size. 

Plate  IX. 
Fig.  1.    Triacanthub  btrioilifer.     Natural  size. 

2.  Scale  of  Triacanthus  strigilifer.    Magnified. 

3.  Scale  of  Triacanthub   biaculeatub.    Magnified. 

Plate  X. 
Tetrodon  naritus.     {Tounff.)    Natural  size. 

Plate  XL 
Fig.  1.    Hippocampus   mannulub.'    Natural  size. 
2.    HippocAMPUB  COMES.    Natural  size. 

Plate  XII. 
Fig.  1.    Tbmbra   hardwickii.     (Young  male,)    Natural  size, 
a.  a.    The  electric  organs.    6.  Cartilaginous  fascicles*     c.  Cuta- 
neous nerve,     d.  Abdominal  cavity. 
Fig.  2.    Temera   hardwickii.     {Young  male,  1  foot  in  length,) 
BramSy  medulla  oblongata  and  anterior  part  of  spinal  oord, 
viewed  from  above, 
a.     Left  spiracle.     5.  e.  Two  branches  of  Trigeminus,  suppljiog 
the  anterior  part  of  the  left  electric  organ,   d,  e.  Two  branches 
of  Pneumogastricus,  supplying  the  posterior  part  of  the  left 
electric  organ. 
Fig.  3.    Cybteocercub  TEMERiS.    Magnified  (^  single  lens.) 

Plate  XIIL 
Fig.  I.    Gorythobatub  ecbinatus.    Natural  size. 

2.  Dentition.  Magnified. 

3.  Vertical  section.    Natural  size. 

Plate  XIV. 
Rhinobatub  ligonifer.    (Young  inale.)    Natural  size. 


I 
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INDEX. 


The  names  of  Subclasses,  Orders,  Families  and  Genera  are 
printed  in  Capitals  ;  those  of  Species  and  miscellaneous  contents  in 
Boman  Characters.    All  Synonymea  are  printed  in  Italiea. 


Paite. 

Ahatoo,  Russell,    1 342. 

Acanthinion, 1 102. 

ACANTHOPTERI,     983. 

ACANTHURXJS, 1191. 

xanthopterus,  1191. 

Aeheireu  jibha, 1215. 

AcHiRXJS, 1207. 

barbatuB,    ....  1209. 

^noglo8su9,  ..  1211. 

£ukutjibha,    . .  1211. 

marmoratus,  . .  1209. 

paroninus, ....  1207. 

Adalah,  RusseU,    1198. 

A'itohatU,  Blainville, 1413. 

^^/o5a^,Muller  u.Henle,  1416. 

indiea, 1416. 

narinari,   ....  1417. 

^A«n  PoroA,  Russell,    ..  1100. 

AlaMottah,  Rnssell,     ..  1181. 

Alavsa,     1280. 

argy  rochloris, . .  1 277. 

champil,     ....  1284. 

ilisha, 1282. 

palatah, 1282. 

toli,     1281. 

Albula, 1260,  1265. 

ery  throcheilns  ?  1265. 

macrocepbala,. .  1266. 

Alphestes  gembra,     . .  •  •  997. 

Alutarivs, 1335. 

barbatus,  ..  1339. 


Page, 

berardi,  ....  1337. 

einereus,     . .  1337. 

Uevis,      .  •  •  •  1337. 

monoeerost  ..  1335. 

obliteratus, . .  1338. 

JmbanUt   987* 

eommeraonii^ . .  989. 

du99umieriy    . .  988. 

Ambata  Kuttee,  Russell,  1136. 

Amblyopus,     1 1 72. 

hermannianus,  1 1 72. 

Amphaeanthust 1 189. 

eoncatenatus,  ..  1190. 

dorsalis, 119U 

Jams, 1189. 

Amphipnous  cuchia, ....  1320* 

Amphiprion  seansor,  ....  1064. 

testudinetu,. .  1064. 

Amphisyle  scutata,    ....  1 1 95. 

ANABANTIDiB, 1064, 

Anabas, 1064. 

scandens,    ....  1064. 

spinonUf     ....  1065. 

testudineus,    ..  1065. 

Anacanthini, 1 195. 

Anacanthtu,  Gray,    ....  1339. 

barbattu,  ..  1339. 

Anaeanthtu,  Ehrenberg,  1404- 

q/rieanu€, . .  1404. 

AnopluB, 998. 

Antennarius, 1 184. 
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Page.) 

commenoni,  ..  1186. 

hiBpiduSy    ....  1185. 

raninuSy     ....  1184. 

Anthias  diagramma,    1059|  1060. 

prunneim^ 1055. 

johnii,    995. 

maeulatus  ?  ....  1057* 

testudinetu,  ....  1064. 

votmeri,     1063. 

Antika  Doondiawah,  Bus- 
sell,    994. 

Jpistus, 1026. 

fwselli,    1027. 

trachinoideMy ....  1026. 

Aploekeilus,   1234. 

ehryso9tigniU9f  \  234 . 

panehax,     ..  1234. 

^POCRYFTSS)     1169. 

changva,. ...  1169. 

chinen9i$t   ..  1175. 

dentatoiy    ..  1171. 

knoeolatus,. .  1169. 

nexipmnis, . .  1170. 

peetiniroetria,  1 1 75. 

ATOQOV9    984. 

fucatns, 986. 

poecilopteras  7.  •  984  • 

quadruascimtus^  985. 

AVOLBCTUB, 1 105* 

atromateua,  1105. 

Apierygia  hamUtomit    ..  1274. 

ramcarattt    ».  1274. 

AqmliB  maritUB  ^^eeies, . .  1414. 

Argentina, 1285. 

earoUna 1269. 

maehnatai     ..  1269. 

Arius,    1238. 

arias,      1240. 

milUarisT 1241. 

trancatua^ 1238. 

Arotbron, 1357. 

AspiduruSt 1191. 

ASTRAPJBf        1400. 

dipterjgiA,. .  ..  1401. 

Athcrina, 1085. 

auetraUet   ..  1285. 

brownii,  ..  ••  1285. 

forskali,....  1085. 


P«ge. 
1083. 
1285. 
1086. 
1285. 
1085. 
1122. 
1193. 

TIL 


hepeetuef  .. 

japamea,    . . 

laciinosa,.. .. 

tnenidiHf .... 

Atherinoin^b, 

AtoO'Koia,  Rassell 

AxJLOBTOMATIDiB, 

Authors,  Ichtbyological,. . 
Badimottah,  Russell,  1252, 1424. 

BAGRUSy    1236. 

abbreviatas,    . .     1236. 

jarensis, 1238. 

aoQdaieaSy  ....     1237. 

Balachan, tI,  1283. 

Baliste  americain, 1326. 

BALI8TE89 1326. 

barbatu9f  ....     1339. 

biaeuleaiw,  .*     1342. 

bicolor, 1326. 

conspidUam*. .    1326. 

geograpMeui,,  •    1330. 

lame,    1337. 

monoceraef  1335, 1337. 

penieilUgeruSf     1333, 

ecripttie,  .... 

tometUoem,  .. 

BALT8TISIDiB»     

Bandi  Goolitfinda,  Bossellt 
Batrachoidce  gangene,  .. 

Batracbub, 

gronnienay  .• 
indicue,  .•  .• 

Bedula  hamltoniit 

nebuhsue,  ...•••      999* 

Bblons,    122s. 

annolata*    ....  1226' 

cancila* 12^ 

candiniacala. . .  1228* 

Becbe  de  mar,  ^ 

Bindoo  Karah,  BoBsell,. .  1 130- 

BlennecMe, H^* 

BLBl«NIOIDiB»    •  11^* 

Blepharie  galUehthys,  ..  IH^ 

Bokee  Sorrah,  Rrnaell, . .  1374. 

Balachapiie,     lO^^* 

eoioidee,    .••..•.•  ^ 

coitor,   iW* 

pama,    1040. 


1337. 
1329. 
1326. 

1017. 
1187. 
1187. 
1187. 
10]9. 
999. 


J 
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BOLKOPHTHALMVBy  .... 

boddaerti^  .  • . . 

kUtophorui,   .. 

pecttnirostris, . . 

viridisy    

Bombay  Duck,  ....  1255, 
Bondaroo  Kappa,  Rassell, 
Bantah,  RasselU. . .  •  1078, 

Banioo,  Russell, 

Bowree,  Russell,    

Brnehyurus, 

eommertonUf 
gebrOf    .... 

Brama  atrqpusg 

melampus, 

Bachanan  Hamilton,  his 
Drawings  of  Fishes,  .• 
Bakit  Batu,  Fishery  of,. . 

Bummaloh,    • 1255, 

Buro,     

Butyrinue, 

vnaderoipateMiMf 

SyntU,    

Cacodoxus,     

argus,  .... 
C^eeula  pterygea^ 

Gjssio,   

cserulaureus,  Yar. 
cseruleo-tseniatus, 
chrysozona,  .... 
poulain,  • 

CaMmarus, 

blochu,    

quadripunctatos, 

Calamara,  Russell, 

Cclliamorut  ehaeea,  .... 
Callionytnus  indicus,  .... 

Combing,    

Camboto,    

Cannorynchits, 

immaculatus, 

Cantharui,     

guliminda,  .. 

Capoeta, 

macrolepidota, 

Caranx, 

affinis,   

armatus,    .... 


Page. 

174. 
174. 

177. 
175. 
177. 
258. 
359. 
081. 
993. 
342. 
204. 
204. 
206. 
112. 
113. 

xi. 
283. 
258. 
189. 
265. 
260. 
009. 
145. 
145. 
311. 
036. 
036. 
037. 
037. 
128. 
102. 
102. 
104. 
030. 
019. 
019. 
149. 
995. 
193. 
193. 
032. 
032. 
248. 
249. 
105. 
108. 
113. 


h  nr  bandet, 
atropns,  .... 
ciliaris,     1113, 
cirrhofus,  IMS. 
eitula,..   1113, 
forsteri,  ., 
leptolepis, 
malabaricQS, 
mate,  .... 
fncrtctrntf 
nigripes, . . 
oblongus, 
rottleri,  .. 
spedosos, 
Tari,    .... 
xanthuros, 

Carcharias,    

aontus, 1381, 

melanopteros,  1382, 

Caripe,  Russell,     ...... 

Cataphractoidjb,  .... 

CATOCHiBNUM, 

filamentosum, 

limbatnm,  .  • 

Incidum,    . . 

Centrogaeier,    

rhambeuSf 

Centronote  ovaUf 

Centropodui  rhombaidalis, 
Ceniropomus  ambassis,  . . 

Cephalopholist    

Ophalopods, 

Cephalaptera,     ........ 

tregoodoo*tenkee, 
kuhlii, 

ol/ersii,    % 

Cephalopterui, 

Ckpola,    

abreviata,    .... 

cactUa,   

hermanniana, . . 

variegata,   .  • .  • 
Chatodermis  penicilligerus, 

CH.AETODON, 

abuda/ur, 

annularis,     .... 
araneu$,    


Page. 
1115. 
1112. 
1114. 
1114. 
1114. 
1109. 
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ERRATA. 

Page  1019,  line  23, /or  Colliomorus,  read :  Calliomorns. 

1102,  line  16, /or  Traghynotus,  read :  Trachynotus. 
1 122,  second  line  from  the  bottom, /or  ventral,  read  :  neutral. 
1 1 58,  line  27,  etippreaa :  Hommel. 

1206,  eigbth  line  from  the  bottom, /or  Malayan,  Peninsula,  read : 

Malayan  Peninsula. 
1209,  line  25,  after  Ed.  add:  I. 
1286,  line  7,  far  XXII.  read  :  XXI. 
1377,  line  19,/or  Fig  1,  read:  Fig.  2. 
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CATALOGUE  OF  MALAYAN  FISHES. 

BY 

Theodore  Cantor,  Esq.  M.  B.  Bengal  Medical  Service. 

The  following  Catalogue  of  Fishes  is  the  result  of  observations  made 
during  an  official  residence  of  three  years  and  a  half  in  Prince  of  Wales 
Island  (Pulo  Pinang),  and  during  visits  to  Province  Welleslej,  Malacca, 
the  Lankavy  Islands*  and  Singapore.     The  fishermen  supplying  the 
markets  of  Pinang  and  Singapore  are  principally  natives  of  China,  of 
whom  numbers  in  search  of  work  annually  arrive  in  Chinese  junks.  In 
the  course  of  time  four  or  five  commonly  join  and  lay  out  their  savings 
in  boat  materials,  nets  and  fishing  stakes.     The  fishing  boats  vary  from 
one  to  three  tons  burden  ;  they  are  of  a  slight  make  and  calculated  to 
ply  at  but  short  distances  from  the  shore.  They  are  pulled  by  oars,  and 
seldom  carry  sails.     The  nets  are  made  of  twine,  tanned  with  bark  of 
Mangrove.     The  bamboo  fishing-stakes  are  clumsy  contrivances.    That 
they  answer  well  enough  in  fine  weather  is  more  owing  to  the  riches  of 
the  sea  and  their  sheltered  position,  than  to  the  ingenuity  of  the  contri- 
vance or  the  durability  of  the  materials.     In  nautical  skill  the  Chinese 
fishermen  of  the  Straits   Settlements  are  far  behind  the  Malays.     Al- 
though originally  a  sturdy  race,  their  morals  and  frames  suffer  from 
the  consequences  of  opium- smoking,  gambling  and  the   concomitant 


*  A  group  of  Islands  on  the  West  Coast  of  the  Malayan  Peninsula.  (6"*  N.  L.) 
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▼ices.  Their  trade  exposes  these  men  to  little  exertion  or  hardship^ 
and  the  greater  part  of  their  time  is  spent  idly,  if  not  vicioaslj,  on 
shore.  Contrary  to  their  coantrymen  in  general,  the  Chinese  fish- 
ermen are  considered  the  least  desirable  class  of  settlers.  The  fish- 
mongers are  also  natives  of  China,  but  they  form  a  class  far  superior 
to  the  fishermen.    Their  trade  comprises  the  following  branches,  yii. 

1.  Fresh  Fish. 

2.  Dried  Fish. 

3.  Isinglass  (Fish-Maws). 

4.  Fish-Roes. 

5.  6.  Red  Fish  and  "  Sardines." 

7.  Sharks'  Fins. 

8.  Baldchan. 

9.  Fish  Manure. 
10.  Tripang. 

1.  Fresh  Fish.  The  fishermen  dispose  of  their  boat  loads  to  the 
fishmongers  who  assort  the  different  kinds  in  heaps,  over  which  sea- 
water  is  continually  poured,  and  from  these  the  daily  customers  are 
supplied.  Although  comparatively  few  kinds  of  fishes  appear  on  the 
tables  of  Europeans,  the  Malays  and  Chinese  are  less  nice  in  their 
selection,  and  reject  but  very  few  kinds. 

2.  Dried  Fish.  The  daily  surplus  of  fishes  is  cured  by  the 
fishmongers.  The  process  commences  with  a  partial  abrasion  of  the 
scales,  after  which  the  larger  fishes  are  opened  lengthwise,  and  the 
intestines  removed.  Water  is  repeatedly  poured  over  the  fishes  till 
blood  and  impurities  have  disappeared,  when  they  are  placed  in  casks 
in  fiat  layers,  between  which  is  thrown  a  quantity  of  salt.  In  this 
state  the  fishes  remain  from  24  to  48  hours,  when  they  are  exposed  to 
the  sun,  and  frequently  turned,  till  they  are  thoroughly  dried.  The 
smaller  kinds  are  not  opened,  nor  are  they  all  salted  before  drying  in 
the  sun.  The  little  care  bestowed  upon  the  curing  appears,  however, 
to  be  sufficient  for  local  consumption,  and  none  of  our  Settlements  in 
the  Straits  export  dried  fishes.  The  Pikul'*'  sells  from  3  to  7  Spanish 
Dol]ar8.f 

*  The  Piknl  of  100  Katties  equals  133^  lbs ;  the  Katty  Ii  lb. 
t  The  Spanish  Dollar  is  about  is.  Bd. 
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3.  Isinglass^  Fish-Maws^  {Pahngpong  ikan  or  art  art  t'^an  of 
the  Malays^  loo-pa  of  the  Chinese)  appear  to  have  formed  an  article  of 
exportation  from  the  islands  of  the  Indian  Archipelago  as  early  as 
they  became  visited  by  the  Chinese.  When  these  people  commenced 
to  settle  in  the  Straits,  they  not  only  there  collected  fish-maws,  but 
also  from  distant  localities.  Bombay,  Ceylon,  Madras,  Bengal,  Tenas- 
serim,  and  most  of  the  Malayan  Islands  contribute  to  the  annual 
supply,  which  is  bought  up  by  Chinese  dealers  at  Pinang,  Malacca  and 
Singapore.  By  them  the  maws  are  exported  to  China.  The  fact  was 
noted  by  Mr.  Crawfurd,  but  that  the  fish-maws  are  isinglass,  appears 
to  be  the  discovery  of  an  anonymous  correspondent  in  Parbury's 
Oriental  Herald  for  January  1839.  The  personal  exertions  of  Mr. 
McClelland  have  been  mainly  instrumental  in  adding  isinglass  to  the 
articles  of  exportation  from  India  to  the  European  markets. 

Since  1842,  Mr.  W.  T.  Lewis,  Asst.  Resid.  Counsellor  of  Pinang, 
has  made  some  very  successful  attempts  to  improve  the  production  of 
isinglass  in  Prince  of  Wales  Island.  But  European  merchants  there 
appear  unwilling  to  engage  in  this  novel  branch  of  commerce,  as  the 
supply  from  want  of  proper  care  is  uncertain,  and  procurable  but  in 
comparatively  small  quantities.  These,  however,  are  no  objections  to 
the  Chinese  dealers,  as  they  are  sure  of  a  profitable  and  quick  return 
of  their  outlay.  The  fishes  from  which  isinglass  is  obtained  at  Pinang 
are :  ' 

Late*  lieptadaetylus,  {Ikan  siyakup,)  page  983. 

Folynemus  indiciu,  (Ikan  k^row,)  p.  1011. 

Otolithus  biauritus,  {Ikan  saldmpai,)  p.  1039. 

Otolithus  ruber,  (Jarang  gigi,)  p.  1041. 

Otolithus  argent eus,  {Jarang  gigi,)  p.  1043. 

Otolithus  maculatus,  (Jarang  gigi,)  p.  1044. 

Johnius  diacanthus,  {Ikan  tambarSk,)  p.  1049. 

Lobotes  erate,  {Ikan  bdtu,)  p.  1062. 

Arius  truncatue,  {Ikan  saludu,)  p.  1238. 

Arius  arius,  {Ikan  9al(idu,)  p.  ]  240. 

Ariu8  militaris,  {Ikan  sal&du,)  p.  1241. 

The  annexed  Table,  exhibiting  the  quantity  of  isinglass  imported 
into  and  exported  during  10  years  from  Pinang  to  China,  has  been 
communicated  by  Mr^.  W.  T.  Lewis* 
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Quantities  and  value  of  Fish-maws  iicportbd  into  and  ex- 
ported FROM  Prince  of  Wales  Island,  from  1832  to  1842. 


Import. 

1 

Export. 

Quantity  in 
FikuU. 

Falue  in 
Dollars. 

Quantity  in 
PikuU. 

Falue    in 
Dollars. 

1832-33 

163 

6,113 

1832-33 

182 

8,190 

) 

1833-34 

103 

4,795 

1833-34 

170 

7,036 

1834-35 

126 

4,671 

1834-35 

224 

7,835 

1835-36 

76 

2,970 

1835-36 

172 

1,610 

1836-37 

135 

4,775 

1836-37 

184 

7,035 

1 

1837-38 

120 

4,055 

1837-38 

202 

7,875 

1838-39 

103 

5,118 

1838-39 

204 

9,140 

1839-40 

71 

3,034 

1839-40 

192 

7,299 

1840-41 

309 

10,227 

1840-41 

144 

5,299 

1841-42 

117 

4,414 

1841-42 

265 

12,523 

Total. 

1,323 

50,172 

Total. 

1,939 

73,842          1 

4.  Fish-Roes,  5.  Red  Fish  and  6.  "Sardines."  An  aceount 
of  these  condiments  will  be  found  under  the  species  used  in  the 
preparation,  viz. 

4.  Alausa  toli,  {Ikan  truboh,)  page  1281. 

5.  Engraulis  brownii,  {Bunga  ayer  or  badak,)  page  1285. 
^    t  Dussumieria  acuta,  (Tamban-b^at,)  page  1268. 

I  Clupeonia  perforata,  {Tamban-nSpis  or  batul,)  page  1276. 
7.     Sharks'  Fins.     The  Chinese  fishmongers  of  the  Straits  Settle- 
ments obtain  Sharks'  fins  from  the  same  localities  which  supply  thea 
with  Fish-maws.    These  fins  are  not  exclusively  selected  from  Sharks 
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(Squalt)^  but  equally  from  Rays  {Rajae).  Qaantities  examined  at  Pinang 
were  composed  of  fins  of  the  following  Genera:     StegoBtoma^  Car* 
chariasy  Sphgma,  Pristis,  Rkinobatiu,  Trygon  and  MyliobatU.     Of  all 
fishes  Sharks  and  Rays  are  the  most  yalnable  to  the  Chinese.     The 
flesh  and  entrails  of  all,  not  even  the  electric  Rays  (Torpedinida)  ex- 
cepted, are  eaten  either  fresh  or  dried ;  the  skin  is  used  for  polishing 
or  converted  into   shagreen ;    gelatina  is  obtained   from   the   larger 
fins,  glue  from  the  smaller.     All,  except  the  caudal  fins,  are  cut  at 
the  root  so  as  to  leave  as  little  flesh  as  possible.     The  root  is  dipped 
in  wetted  lime  (Chunam)  in  the  erroneous  belief  of  preventing  attacks 
of  insects,  and  then  the  fins  are  dried  in  the  sun.     Those  imported  in 
the  Straits  Settlements  are  packed  promiscuously  in  gunny  bags,  each 
containing  from  one  half  to  one  Pikul.     According  to  the  value  in  the 
Chinese  market,  the  fishmongers  assort  the  fins  in  two  kinds  :  **  white'* 
and  "  black."     The  white  consist  exclusively  of  the  dorsal  fins,  which 
are  on  both  sides  of  a  uniform  light  colour,  and  reputed  to  yield  more 
gelatina  than  the  other  fins.     In  China  the  lovers  of  gelatinous  soups 
pay  from  30  to  40  Spanish  Dollars  per  Pikul  of  white  fins.     The  pec- 
toral, ventral  and  anal  fins  pass  under  the  denomination  of  black  fins. 
The   colour,  however,  varies  according  to  the  species  from  buff  to  grey 
or  brown,  and  most  of  them  are  of  two  different  colours,  the  upper 
surface  being  dark,  the  lower  light.     The  black  fins,  for  obvious  rea- 
sons the  most  numerous,  are  supposed  to  yield  a  comparatively  small 
quantity  of  gelatina,  and  sell  in  China  from  15  to  20  Spanish  Dollars 
per  Pikul.    Mr.  W.  T.  Lewis  has  communicated  the  annexed  Table, 
shewing  the  quantity  of  Sharks'  fins  imported  into  and  exported  during 
10  years  from  Pinang  to  China. 
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QUANTITIBS    OF    ShARKS'    FlNS    IMPORTED    INTO   AND   EXPORTED 

FROM  Prince  of  Wales  Island,  from  1832  to  1842. 


Import 

Quantity 
in  Pikuls. 

• 

Export.                      | 

Falue  in  Sp, 
Dollars, 

Quantity 
in  Pikuls. 

Falue  in  Sp. 
Dollars. 

1832-33 

1832-33 

40 

500 

1833-34 

91 

977 

1833-34 

308 

4.927 

1834-35 

79 

893 

1834-35 

408 

4.770 

1835-36 

27 

350 

1835-36 

267 

3,817 

1836-37 

129 

1.287 

1836-37 

329 

5.699 

1837-38 

60 

966 

1837-38 

195 

4,432 

1838-39 

193 

3,001 

1838-39 

426 

5,451 

1839-40 

76 

1,703 

1839-40 

319 

5,970 

1840-41 

172 

2,582 

1840-41 

360 

4,689 

1841-42 

521 

7,457 

1841-42 

525 

7.781 

Total, 

1.350 

19,216 

Total. 

3,177 

48.036 

8.  Balachan,  is  a  condiment  prepared  from  small  fishes  of  all 
descriptions  and  shell-fish.  The  ingredients  are  placed  in  a  pit  to  un- 
dergo fermentation,  and  afterwards  dried,  pounded,  and  preseired  with 
spices.  With  the  Malays,  Siamese,  Burmese  and  Cochin-Chinese, 
Baldchan  has  hecome  a  necessary  of  life,  as  it  serves  to  season  the 
daily  food  of  these  nations. 

9.  Fish-manure.  The  smallest  fishes,  and  all  offal  are  employed 
in  the  spice  plantations  by  the  Chinese  gardeners  and  agriculturists  of 
Pinang,  who  consider  the  fluid  in  which  fishes  have  been  salted  a  Teiy 
useful  manure  in  cocoanut  plantations. 

10.  In  addition  to  the  preceding,  there  are  two  animal  productions 
of  the  eastern  seas,  which  also  are  considered  fishes  by  the  Chinese. 
They  are  the  dried  HolothurioideBt  called  Tripang  swala  or  Becke  de 
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mar,  and  Cuttle  Fishes,  Of  both  large  quantities  are  annually  collected 
and  dried  for  the  market  in  China. 

The  naked  Cephalopods  are  not  onlj  eaten  fresh^  but  one  species, 
a  Loligo,  forms  in  its  dried  state  a  considerable  article  of  traffic.  The 
preparation  consists  in  removing  the  inkbag  without  laying  open  the 
mantle.  After  all  impurities  have  been  removed  by  water,  the  mol- 
lusc is  submitted  to  a  slight  pressure,  and  ultimately  exposed  to  the 
sun.  Small  bundles  of  one  Katty*s  weight  are  tied  up  with  slips  of 
ratan,  and  enclosed  in  cases  holding  10  Katties  and  upwards.  The 
Pikul  sells  at  the  rate  of  14  to  16  Spanish  Dollars. 
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CuviER,  Georgb  :  Rkgne  AnimaL  Paris.  1817. 

„  „         NouY.  Ed.  1829. 

*  in  Memoir es  du  Mus6um  D'Histoire  Naturelle, 

Vols.  I.  111.  IV. 
Cuvier  et  Valenciennes  :  Histoire  Naturelle  des  Poissons.  1. — 

XXIL  Paris  et  Strasbourg,  1828-1849. 
Daldorf  :  in  Linnean  Transactions.  Vol.  III. 
De  Kay:  Zoology  of  New  York.    Fishes.  New  York,  1842. 
Gray,  John  £dw.,  in  Zoological  Miscellany.  London,  1831. 

Illustrations  of  Indian  Zoology,  chiefly  selected 
from  the  Collections  of  Major  General  Hard- 
wieke.  Nos.  I-XX.  London,  1830-35.* 
Hardwicrb,  Major  General  :  On  the  Goramy  of  India  in  Zoo- 
logical Journal.  Vol.  IV.  London,  1829. 
Jacquemont,  Victor  :    Voyage  dans  VInde.  Atlas.     Poissans. 

Paris,  1835, 
Jbrdon,  T.  C. :   On  the  Freshwater  Fishes  of  Southern  India,  in 

Madras  Journal  of  Literature  and  Science.  Vol.  XV. 

Madras,  1849. 
Lb  Sveitr,  Ch.  A. :  Harpodon,  in  Journal  of  the  Academy  of  Natoral 

Science  of  Philadelphia,  Vol.  V.  Philadelphia,  1825. 

*  In  the  following  Catalogue  hare  been  admitted  the  names  of  such  of  the  iZlka- 
tratUmt  onlj  of  which  descriptions  have  been  published.  Genera  and  species 
foonded  on  these  figures  alone  haye  in  sereral  instances  originated  errors. 
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LiNNE,  Carolus  a.  :  Systema  Naiune.  Ed,  XIII.  Cura  Gmelin. 

Lipsise,  MDCCLXXXVIII. 
Low»  Jab.  :  A  Dissertation  onPinang  and  Province  JFeUesley,  ^e. 

Singapore,  1836. 
y,  History  o/TenaHeriMf  io  Jonnial  of  the  Boyal  Asiatic 

Society.  Vols.  II.  III.  IV.  V.  London. 
McClellaivd^  J. :  On  Isinglass  in  Polynemus  sele,  in  Journal  of 

the  Asiatic  Society  of  Bengal.  Vol.  VIII.  Cal- 
cutta, 1839. 
Indian  Cyprinid<Bf  in  Asiatic  Researches.  Vol. 
XIX.  Second  Fart.  Calcutta,  1839. 
On  two  Undeseribed  species  of  Skate,  in  Cal- 
cutta Journal  of  Natural  History.  Vol.  I.  Cal- 
cutta,  1841. 
Official  Papers  on  Isinglass,  in  Calc.  Joum. 

of  Nat.  Hist.Vol.il.  1842. 
On  the  fresh^water  Fishes  collected  by    W. 

Griffith,  ibid. 

On  East  Indian  Isinglass,  in  Calc.  Joum.  of 

Nat.  Hist.  Vol.  III.  1843.   {Polynemus  sele, 

p.  179.  Plate  VI.) 

Description  of  a  collection  of  Fishes  made  at 

Ch%isan  and  Ningpo,  by  Dr.  G.  B,  Playfair^ 

in  Calc.  Joorn.  of  Nat.  Hist.  Vol.  IV.  1844. 

Apodal  Fishes  of  Bengal,  in  Calc  Joum.  of 

Nat.  Hist.  Vol.  V.  1845. 

ThDO  Undeseribed  species  of  Barbel,  and  a  nou" 

described  genus  af  Chatodon.  ibid.  {Ctenops 

nobilU,  p.  281.     PI.  XXI.  Fig.  1.) 

Moor,  J.  H. :  Notices  of  the  Indian  Archipelago,  Pt.  1.  Singapore, 

1837. 
MiJLLBR,  JoHANNxa  t  VergUiehende  Anatomic  der  Mymnoiden,  in 

Abhandl.  d.  k.  Akad.  d.  Wissensch.  zu 
Berlin  aus  dem  J.  1839.  Berlin,  1841. 
On  the  structure  of  Oarioidei  and  on  the 
Natural  Classification  of  Fish,  in  Scientific 
Memoirs,  edited  by  R.  Taylor.  Vol.  IV. 
Pt.  XVI.  December,  1846.  London. 
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MuLLBR  UND  Hbnlb  :  Sifstematisehe  Be^ehreihung  der  PloffioS' 

iomen.    Berlin,  1841. 
Park,  Mungo,  in  Transactions  of  the  Linnean  Sodetj.  Vol.  III. 

London,  1797. 
BiCHARDSON,  Sir  John,  in  Annals  and  Magazine  of  Natural  His- 
tory. Vol.  IX.  London,  1842. 
lehthyoloyy,  in  Voyage  of  H.  M.  S.  Sulphur.  No. 

I—IIL 
Report  OH  the  Ichthyology  of  the  Seas  of  Ckma 
and  Japan,  in  Beport  of  the  ]  5th  Meeting  of 
the    British  Association,  held   in  June  1845. 
London,  1846. 
Ichthyology f  in  Voyage  of  H.  M.  S.  Erebus  and 

Terror. 
Fiehes,  in  Voyage  of  H.  M.  S.  Samarang.  No.  1. 
London,  1848. 
RoYLB,  J.  F. :     Oil  the  Production  of  Indian  Isinglass.  London, 

1842. 
BuFPBLL,  £. :     Mla$  zu  der  Beise  im  ntrdlichen  Afrika.     Fiseke 

des  Rothen  Meers.     Frankfurth,  1828. 
Neue  Wirbelthiere  zur  Fauna  von  AhyssuUen  geho' 
rig.    Fische.     Frankfdrth,  1837. 
RuBSBLL,   Patrick  :  Descriptions  and  Figures  of  two  hundred 

Fishes,  collected  at   Vizagapatam  on  the 
Coast  of  Coromandel,  London,  1803. 
ScHLEGEL  ET  SALOMON  MuLLBR :  Olyphisodon,  Dascylius,  Am- 

phacanthus,  in  Verhandd- 
ingen  over  de  natuurlike 
Geschiedeniss  der  Needer- 
landsche  overzeesche  Bexit- 
tingen. 
SCHL088ER,  J.  A. :     On  a  fish  called  Jaculator,  in  Philosophical 

Transactions,  1764  and  1766. 
Shaw,  Geo.  :  General  Zoology,  Fishes.  Vols.  IV.  V.  London,  1803. 
SwAiNSON,  Wm.  :     Natural  History  of  Fishes,  ^.  in  Lardnei^s 

Cyclopeedia.  VoL  IL  London,  1839. 
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Taylor,  Jas.  :    On  the  Respiratory  Organs  and  Airhladder  ofcer- 

tain  Fishes  of   the   Ganges^    in   Gleanings  of 
Science.  Vol.  II.  Calcutta,  1830. 
Temminck  £T  Schlegel  :  Pisces ^  in  Siebold's  Fauna  Japonica. 
Yajlenciennes,  a.  :  Sur  le  sous^enre  Marteau,  Zygaena,  in  MSm^ 

[du  Mus.  d'Hist.  Nat.  IX.  Paris,  1822. 
Yarrell,  Wh.  :     History  of  British  Fishes.  \oh.  I.  II.  London, 

1836. 
Supplement  to  British  Fishes.  London,  1839. 


^^^f^«^^^^M^k^k^^^*^^^^SA^«^AA^*^S^^^^^^»^f^P^^^% 


BUCHANAN  HAMILTON'S  ICHTHYOLOGICAL 

DRAWINGS. 

They  consist  of  144  coloured  figures  of  fishes  executed  bj  native 
painters,  and  they  form  a  portion  of  the  series  of  Zoological  Drawings* 
which  on  Buchanan  Hamilton's  departure  from  India  were  deposited 
in  the  Library  of  the  Honorable  Company's  Botanic  Gardens,  Calcutta. 
In  the  valuable  B«port  on  the  Calcutta  Botanic  Garden  Mr.  Griffith  has 
given  the  following  account  of  these  Drawings :  "  Coloured  Drawings 
of  Dr.  Buchanan,  (afterwards  Hamilton,)  stated  to  have  been  deposited 
in  the  Library  in  1815. 

Fishes, 1 44 

Reptiles,   19 

Birds,    349 

Quadrupeds, 36 

For  many  of  the  originals  copies  appear  to  have  been  substituted* 
There  are  in  addition  18  folio  sheets  containing  copies  of  some  of  the 
drawings  of  Fish,  executed  apparently  in  Dr.  Wallich's  time.  Of  Birds, 
&c.  there  are  also  similar  duplicate  copies  22  ;  and  of  unfinished  and 
un-named  14."  (William  Grijith  :  Report  on  the  Eon* hie  Company's 
Botanic  Gardens.  Printed  by  Authority.  Calcutta,  1843.  Part  V. 
Library  Department,  page  96.^ 

*  In  the  preface  to  the  fourth  rolume  of  Hittoirt  Naturelle  dei  Poiswtu, 
(Paris,  1829,)  the  authors  acknowledge  their  having,  throagh  Dr.  Horsfield,  had 
access  to  a  series  of  Buchanan  Hamilton's  Ichthyological  Drawings  in  the  Library 
of  the  East  India  House,  London. 


xii  Catalogue  of  Malayan  Fuhu. 

Mr.  Griffith  while  superintending  the  Botanic  Gitrdens  transferred 
these  drawings  to  the  Library  of  the  Asiatic  Society,  BengsL  To 
nearly  every  Drawing  of  the  Fishes  Buchanan  Hamilton  has  in  his 
own  hand-writing  attached  a  systematic  or  yemacular  name  under 
which  most  of  the  species  were  subsequently  published  in  his  Work 
upon  the  Fishes  of  the  Ganges.  This  is  the  series  of  Buchanan  Hamil- 
ton's Zoological  Drawings,  which  Mr.  McClelland  complains  of  haring 
been  kept  closed  from  public  view  in  the  Botanic  Gardens,  Calcutta, 
from  1815  to  1838,  during  twenty-two  years  subsequent  to  Buchanan's 
departure  from  India.  Years  have  elapsed,  and  no  explanation  has 
been  offered  to  Mr.  McClelland's  just  observations :  **  Had  such  an 
injury  to  the  advancement  of  information  resulted  from  an  oversight 
in  an  ordinary  public  office,  the  circumstance  would  excite  less  sur- 
prise ;  but  that  the  works  of  naturalists  should  be  so  treated  in  a 
public  Institution  expressly  intended  for  the  promotion  of  science,  is 
so  unaccountable  to  me,  that  I  cannot  presume  to  express  an  opinion 
on  the  subject.  But  as  the  case  stands,  perhaps  the  best  remedy  that 
can  now  be  applied  in  justice  to  Buchanan,  as  well  as  to  others  who 
are  still  engaged  in  scientific  pursuits,  would  be  to  give  a  complete 
edition  of  his  labours,  botanical  and  zoological,  to  the  public  ;  at  the 
same  time  it  is  right  to  say  that  no  atonement  can  now  make  amends 
lor  the  injury  that  has  been  inflicted  on  Budianan  as  a  naturalist,  or 
for  the  time  that  has  been  lost  in  allowing  others  to  go  over  unneces- 
sarily the  ground  which  he  investigated,  instead  of  beginning  where  he 
left  off/'  (Asiatic  Reaearckes,  Vol.  XIX.  Second  Part,  page  223. 
Calcutta,  1839.^ 
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